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THESE are Hortonspheroids. Their distinctive contour Hortonspheroids reduce evaporation loss, cut down 
signifies economy as well as graceful appearance when corrosion and decrease the fire hazard for volatile liquids 
you are storing volatile hydrocarbons. The spheroidal requiring storage pressures from 24% to 100 Ibs. per sq. 
form is economical because it uses steel to the best ad- in. This includes refinery charging stocks, butanes, some 
vantage in resisting the internal pressures that are needed grades of motor fuel, and all natural gasolines. For 
to prevent excessive evaporation loss during storage and assistance in selecting the right pressure for your re- 
handling of such hydrocarbons. quirements, write the nearest office of the . . . 


CHICAGO BRIDGE « IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY ond GREENVILLE, PENNSYLVANIA 
Atlenta - Birmingham ~- Boston ~* Chicago ~- Cleveland ~- Detroit - Houston 
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Site Preparation 


Footings and Foundation 
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385 Medison Avenve, New York 17, N. Y. 
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Tower Setting 


Scheduled by Lummus means engineering and construc- 
tion is a complete integration of planning, forecasting and 
cost control, applied with individual responsibility from 
start to finish. Lummus’ complete scheduling of your refinery 
project smooths the work flow. There is no wasted effort. 
You can count on delivery of an economical, well function- 


ing plant on or before the required completion date. 


Scheduled by Lummus means plant engineering starts 
earlier than conventional work planning. It begins with 
original process design and job engineering. Because time 
is money, the project is engineered from the start with em- 
phasis on time-economies in the entire erection operation. 
Erection methods are analyzed in advance from the stand- 


point of practical application at the site. 


Petroleum Refiner—V ol. 29, No. 7 
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Tower Structure and Heater Erection 








Start-up and Operation 


Scheduled by Lummus means all materials are planned to 





arrive as needed. Just the construction tools and skills re- 
quired for the immediate use of these materials are pro- 
vided at each successive stage of the job. Costs are kept 
under day-to-day scrutiny and control. Problems of deliver- 


ing, erecting and coordinating individual units into an oper- 





ating whole are anticipated, with hundreds of previous 
PETROLEUM HORIZONS, the 
new 80-page book on Lummus 
processes ond plants, features 
Lummus’ wide range of experience is the key to this thor- @ step-by-step description and 
' flow sheets for 31 refine 
ough and advanced method of procedure. One recent job processes. It brings “ag 


records as a guide. 


complete details on the 
i bockground, organization and 
months. Another complete foreign refinery was completed world-wide services of the Lummus Company 
Your copy available on request. 


went from letting of contracts to successful operation in eight 


in fifteen months. Your next project, “scheduled by Lummus” 
can be the answer to realistic cost control and the economies 


that come with completion on or ahead of schedule. ® 


July, 1950 1 Gulf Publishing Company Publication 





Want the best life/cost ratio from 
your tubes? Ask the experts! 





This month Timken reports on SsICROMO 2 HERE'S only one way to get maximum life per dollar 


invested from high temperature tubes. That's by 
selecting the right steel to fit your particular operating 
conditions. 


Has outstanding surface and structural stability 4 
1200°F. Has better oxidation and corrosion resistance oo ; 
2% Cr.-Me. steel. Recommended for service up % 1200°F. And there's one group of acknowledged experts best 

tubes in cracking coils, reforming units, beat exchangers, fitted to help you—the high temperature metallurgists of 
oe line and bot oil piping. Also as return bend forgings The Timken Roller Bearing Company. They are backed 
joel heaters. by more than 20 years of leading reasearch—by the widest 

field experience in high temperature problems. They 

Ont OF 23 TIMKEN HIGH TEMPERATURE STEELS . have 23 analyses—many Timken-developed—to choose 

jhe Sicrome 2 Sicromo 5S __ mie I from. They supply assured quality tubes—made under 

Carbon-Mo. Sicromo 2% Sicromo = one Timken’s complete, rigid control, from melting through 
DM-2 rte ae Mo. arene ons 35-15" final inspection. 

a 4-6% Cr-Mo. 18-8 Stainiess 16-25-6° Let Timken’s “RSQ”’—Research, Supply, Quality— 

2% Cr-Mo. 46% Cr-Mo.-Ti, 18-8 Cb solve your tube problems. Ask the experts! The Timken 


. : basi : Roller Bearing Company, Steel and Tube Division, Can- 
* Available as seamless tubing om an experime aol a ton 6, Ohio. Cable address: ““TIMROSCO”. 





Part of limhen's 21-year leadership im bigh temperature steels is due to extensive testing. Photo below shows bigh temperature tensile test. 
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Speevaltata in alloy steel —ineluding hot rolled and cold finished alloy 
etec! bare—a complete range af stainless, graphitic and standard ted 
unaiyees —and aliioy and stamiess seam/eas stee( tubing 





steam traps 


1 FOR HIGH PRESSURE SERVICE — engineers 
® responsible for the design or operation of high 
pressure, high temperature steam plants can specify 
with confidence Armstrong Forged Steel Steam Traps 
to provide completely automatic condensate drainage 
throughout. These traps are “standard” in leading 
power stations throughout the entire world where 
they are used for draining headers, desuperheaters, 
soot blowers and other drip points at pressures as high 
as 2400 psig! These traps always open when filled 
with condensate and there is no steam loss under no- 
load conditions. Safety and dependability are assured 
through use of modern materials, highest quality 
workmanship and critical inspection. 


2 FOR ALL-STEEL INSTALLATIONS — Armstrong 
@ Forged Steel Traps also ideally meet the 
increasing demand in power plants, refineries and 
general industry for all-steel fittings on lower pressures 
(up to 250 psig) because they are light in weight and 
surprisingly low in price. They provide the maximum 
in safety, dependability, shock and fire resistance. 


our catalog in Sweet's. 


ARMSTRONG MACHINE WORKS 


© 852 Maple Street, Three Rivers, Michigan 


Thy @ FOR COMPLETE DATA ask for the 36-PAGE 
sEwSROM ARMSTRONG STEAM TRAP BOOK or sce 


Ne Traps with screw- 


. 
No. 3211 trap for 
pressures to 250 
pig, only $14.00 
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ed connections for 
pressures to 900 
psig. 

Traps with flanged 
connections for 
pressures to 2400 
psig. 


. 
Side inlet cast steel 
trap for pressures 
to 600 psig, screw- 
ed or flanged con- 
nections. 








Let’s continue our summary: 


Because no copper or copper alloy tube can be produced 

rd any better than Wolverine condenser tube it should be 

given serious consideration. It is a top quality tube. From ore to finished 
product—during the progressive steps of manufacture—it is constantly 

under careful inspection; so when your supply of Wolverine tube reaches 

you, you can feel confident that its installation will give you the kind of 

7 performance you expect— DEPENDABLE. 
j 


1 Wd 
| , 
—-t\ h Wolverine tube is produced by a company with a back- 
ct La t ground of over thirty years of tube making exclusively. 


The company has been concentrating all its skill, research and engineering 


efforts in the tube field alone. You can, therefore, picture the wealth of 
experience represented here and how much you can gain by drawing 


on it for any help you may require. 


Consult us at any time. When you consider tubing, think of Wolverine. 
Send for Our Condenser Tube Brochure 


WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Company 


NCORPORATED 
MANUFACTURERS OF SEAMLESS, NON-FERROUS TUBING 


1431 CENTRAL AVENUE + DETROIT 9, MICHIGAN 


PLANTS IN DETROIT AND DECATUR, ALA. 


Sales Offices in Principal Cities 





TILITY 


in Maintenance Shops 


Photographs show a Landis Pipe Threading Machine in- 
stallation in a Job Shop of the New York Central Rail- 
road. This shop, located ot Weehawken, New Jersey, 
operates as a Marine Repair Shop handling maintenance 
for tugs, barges, lighters, etc. Illustrations show wrought 
iron pipe being cut off after reaming and threading 
Standord pipe threads are cut | '/2"’ long on the 4” pipe, 
using a cutting speed of 25 surface feet per minute. This 
machine is also used for cutting boiler tubes to length 
The wide diometrical ronge of the die heads and the use 
of patented tangential pipe chasers gives these machines 
© versatility invaluable in maintenance work. For ex- 
ample, the 6" Landis Pipe Threading Machine illus- 
trated threads al! pipe sizes from |" to 6", inclusive 
Size adjustment of the die heod is simple and quick 
Chasers need not be changed except for threads of a 
different pitch, form, or taper. Chasers are interchange- 
able and need only be replaced singly as needed. Tan- 
gential cutting action reduces wear, and chasers can be 
reground to use over 80% of their length. Write for 
Bulletin C-61 


Landis Machine company 


$ BOR 


July, 1950—A Gulf Publishing Company Publication 








multipoint 
SPEEDOMAX INDICATOR 


TH ox: than twice as many unit temperatures 


can be checked with a single Speedomax indi- 
cator as with any other one, self-contained stand 
ard instrument available today Reason is unique 
design which lets one instrument case hold both 
Indicator and all connections from as many as 126 
thermocouples. Thus, an operator can check all 
unit temperatures without reaching for out-of-the- 
way switch boxes without moving a foot. Such 
convenience is ideal for routine logging. And in 
emergency, when many more couples must be 
checked with least delay, this type of Speedomax 
can become vita 

Speedomax is fast as well as convenient. Its 
drum-mounted scale spins from lowest to highest 
temperature in 4 seconds; for smaller jumps, pro 
portionately faster. This standard speed can be 
cut to 2 seconds if desired 


det, Ad ND46.334.700(') 


Key type switches—relied upon for years in re- 
fineries—are employed for their dependable serv- 
ice. Push-button or rotary switches can also be 
supplied, but accommodate fewer thermocouples 


per instrument 


Some refineries also use another Speedomax 
model which not only indicates, but can be 
switched to automatic signalling or recording. It 
fans through 20 to 160 thermocouples at only 4 
seconds apiece. 


If you have an application in mind, an L&N field 
engineer will call, or send catalog, as you prefer. 
Just write Leeds & Northrup Co., 4923 Stenton 
Ave., Phila. 44, Pa. 


CAS EN TRUEENTS THLEMETERS su TOmATC CONTROLS meet TREATING FURNACES 


Petroleum Refiner 
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™. -PEARLITIC MATRIX 
ey MAGNIFIED 500X—shows the sound banded 
structure of the base from which the de- 
sirable SSN characteristics come. 


MAGNIFIED 100X—fineness of graphite 
= flakes minimizes possibility of 
Bont spots—results in stronger iron. 


CLOSE ANALYSIS CONTROL 

—possible in the electric furnace—results in a pearlitic 
matrix, evenly distributed graphite, minimum sulphur 
and phosphorus, superior iron, sound castings, high 
quality valves. All R-P&C IRON VALVES are made of 
Electric Cast Iron. 


sé ah your R-P&C Distributor for copies of these 


Bulletins DH-8 and DH-136 which describe in more detail 
the R-P&C line of Iron Valves 


acco Reading, Pa., Atianta, Baltimore, Boston, Chicago, Denver, Detroit, Heuston, 


New York, Philadelphia, Pittsburgh, San Franci port, Conn. 





R-P & C VALVE DIVISION 
AMERICAN CHAIN & CABLE 
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WATER’S TOO SCARCE and COSTLY to WASTE 


Save it with a C.H.W. Cooling Tower 





SINCE 


Look how much this source of water has dried up! 
And this is no exception, either. More and more 
plonts are feeling the “pinch” in water supply. In- 
dustrial expansion, plus higher domestic use, has 
overtaxed supply in many areas. Good surface 
water sources cre low and, in areas where there is 
plenty, the quality is poor and costly to make us- 
able. Although sufficient underground water de- 
posits exist,* it will be several years before they 
can be tapped. All this means that you'll have to 
get the most out of what you hove, or face produc- 
tion cuts or even a shutdown. But there is something 
you can do—uvuse a C. H. W. cooling tower for op- 
erations requiring cooled water, thus permitting use 
of the same water over and over again. And you'll 
find that a C. H. W. cooling tower will not only save 
woter and its cost, but also that cooling perform- 
once is guaranteed. For any operation requiring 
cooled water—chemical, processing, petroleum, air 
conditioning, etc.—check on a C. H. W. cooling 
tower first. Write for literature. 

“According to Government surveys 

C. H. WHEELER MANUFACTURING CO. 

1818 Sedgley Ave., Philadelphia 32, Pa. 
REPRESENTATIVES IN MOST PRINCIPAL CITIES 


DECK MACHINERY - STEAM CONDENSERS 


O 


1903 


STEAM JET AIR EJECTORS 


F PHILADELPHIA 











This 30-HP UGHTNIN turbine agitctor mixes coustic with ocd wastes, 
under ditions vp to 15,000 GPM. Note wood gotes 
which control flow into settling basins. 





Lightnin Mixers HELP MAINTAIN MIXCO Analysis: Flow rates specified gave a retention 
CLOSE pH CONTROL AT HIGH time of 0.87 to 2.6 minutes. To obtain a minimum of 2.1 


turnovers with maximum flow, a turbine pumping 

VARIABLE FLOW RATES apacity of 32,000 GPM was required Turbine factor 
alculated as 1.54, on basis of turbine location, acid 

viscosities, tank shape and baffling. Exclusive 

MIXCO agitation data showed that a stabilizing ring 

wuld be used, rather than a steady bearing, on the 


required 11°9 shaft 


Solution: LIGHTNIN Model 5D-WQ-3000, 30-HP Agi 
tator, with V-bele drive from 1750-RPM motor, to 
provide output shaft speed of 61 RPM. Belt permits 25°; 
speed reduction if required. Agitator equipped with 
lual 48” multi-blade flat blade turbine impellers, spaced 
properly apart on shaft Turbines selected for full motor 
xy. All immersed parts made of Hastelloy B, to 

sist corrosive action. Tank fitted with three baffles 


at midpoints of alternate sides 


Results: Extremely close pH control. All organic 
solids are held in suspension and carried over to 
settling basins. The LIGHTNIN Agitator has given 


trouble-free service since installation two years ago. 


A COMPLETE LINE... PLUS UNEXCELLED TECHNOLOGY 


ait in 
vow tor 


LIGHTNIN ENTERING AGITATORS 
PORTABLE MIXERS Turbine, propeller and 
World's largest-selling poddle types For open 
line. Blectric of air motor, or closed tonks. Fixed or 
dvectt or geor drive. voriable speeds avoil- 
Sizes Ve to 3 HP. Send able in heavy duty drive, 
for Catalog 8-75. % to 200 HP. Send for 
Catalogs 8-89, 8-78. 


UGHTNIN SIDE ENTERING MIXERS 

for tanks up to 5 million gallons. Gear 
motor or V-belt drive; motoriess types. 
Sizes | to 25 HP. Send for Catalog 8-76. 





accessories, materials and modifications as- 
sures quick, accurate sizing of the agitator 


This case story illustrates how MIXCO engi- 


neers take hold of any fluid agitation problem 


. and work it out to a happy solution. 


MIXCO Technolo lets you know in ad- 
vance what the results will be. Equipment is 


to your exact needs. 


LIGHTNIN Standardization means prompt 
deliveries from stock . . . fast, easy parts re- 


placement . . . lower first cost . . . proved 
maintenance economy. 


sized from exclusive engineering data, based 
on MIXCO's 25 years as fluid agitation spe- 
cialists installation is performance- 
guaranteed. 


LIGHTNIN Mixers are the world’s most 
complete line of standard ready-to-use units. 
Lightnin gives you unlimited range of variables, 
from standard components. Widest choice of 


Before going ahead with any process that can 
be helped by fluid agitation, save yourself 
time, research and expense by calling in 
MIXCO engineers. Write today, doceciien 
the application. Your inquiry will receive 
prompt, Courteous attention. 


For descriptive literature on See ee 


LIGHTNIN Mixers, 
check and mail coupon today MIXING EQUIPMENT CO., INC. 
| 1064 GARSON AVE., ROCHESTER 9, N. Y. 
MS Please send me the literature checked: 
(C) 8-76 Side Entering Mixers ([[] 8-89 Top Entering Mixers 


(1) 8-78 Top Entering Mixers (Turbine ond Paddle Type) 
(Propeller Type) 


C) 8-75 Portable Mixers 
() DH-50 Laboratory Mixers 


(Electric and Air Driven) 


MIXING EQUIPMENT CO., Inc. 


(MIXCO) 


Nome 
Title 


1064 GARSON AVENUE - ROCHESTER 9, N. Y. 
IN CANADA: WILLIAM AND J. @. GREEY LIMITED, TORONTO 








Years of Continuous Service 


Dependability. efficiency 
and cost-saving economy are 
built-in features of every 
WILFLEY Sand and Acid 
Pump. Individual 
engineering on every 
application. Write or wire 
for complete details 


Buy WILFLEY 
for Cost- Saving 
Performance 


/ : —y 
> 


‘Sas aD | (ow wy! 
A.R. WILFLEY & SONS | 


1s 
DENVER, COLORADO, U.5.A 


New York Office: 
1775 Breedweay 
New York City, N.Y. 





In the hydrofluoric acid alkylation of this eviction 
gesoline plant, which is one of the world’s largest, 
Monel is used extensively for controlling HF corrosion. 


KR 


° 


Specify MONEL for handling HF and FLUORINE 


even at temperatures as high as 1100°F. A proven 


Experience has proved that for maximum safety, and 
' ’ 

corrosion resistance, Monel® is among the most satis- 

factory materials of construction for handling fluorine 


and its more active compounds. 


Mone! is highly resistant to ignition by fluorine. It 
has been successfully used to handle fluorine at pres- 
sures up to 400 pounds per square inch, and has shown 
economical corrosion resistance at temperatures up to 
about 900°F. 

Not only is Monel highly resistant to attack by fluo- 


rine, it also shows good corrosion resistance to anhy- 


drous hydrogen fluoride and to steam-HF mixtures, 


a,” 


practical application of these facts has been the estab- 
lished use of Monel in hydrofluoric acid alkylation units 


in petroleum plants. 


In addition to these excellent chemical characteris- 
tics are Monel’s well-known physical properties: high 
strength ...easy fabrication and welding. Important 
too... Monel is readily available in all standard mill 


forms and fittings. 


If your process requires the use of fluorine or fluo- 
rides, you will want to know more about Monel. For 
literature and additional technical data, write today. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Woll Street, New York 5, N.Y. 


NEL ... for minimum maintenance 


l Gulf Pul blication 


lishing Company Pu 








ERSATILITY Aeecateaced 


PICTURES AT RANDOM FROM 


THE (GGRAVER ALBUM... 


Graver Construction Service meets 
the engineering and erection requirements 
of all petroleum and process industries—on 
installation of new facilities... expansion 
or modernization of existing equipment 


. Maintenance and repair. Call us now! 


FERTILIZER PLANT 
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GRAVER CONSTRUCTION CO. 








, GRAVER| CHICAGO : 
| a A DIVISION OF GRAVER TANK & MFG.CO.JNC. east cHicaco, sl 


424 MADISON AVE., NEW YORK 17, N. Y. 


Engineering Dept.: Jersey City, N. J. HOUSTON 





NCH THROUG, ; 


V2 


TO MARK PROGRESS 


ANOTHER IMPORTANT DEVELOPMENT in the LADISH LINE of 


Corteolled Yualily FITTINGS 


To increase safety, ease of installation and weld- 





THE COMPLETE FITTINGS LINE ing accessibility ...Ladish Welding Tees have 
PRODUCED UNDER ONE ROOF...ONE RESPONSIBILITY Full Branch Outlets with identical center-to-end 
dimension of branch and run as is required for 


each size through 30 inches. Scientific metal 

| yaN 1D) | S H ( 8) distribution ... pioneered by Ladish... adds 
+ extra protection by equalizing stress over the 

CUDAHY. WISCONSIN entire fitting and asouring maximum strength 
MILWAUKEE SUBURS in every cross section, 


Angeles « How 


Of blos-..+v.9000 CJ 





FABRICATORS 
OF A 
MILLION 


TONS 
OF STEEL 


Newport News has fabricated more than a million tons of steel during sixty-four years 
of continuous operation. Over twenty million pounds of weld metal has been used in _ the 
building of steel structures, both simple and complex. Of necessity extensive facilities and knowledge 
were required to accomplish such a large volume of work. The plant extending over 240 acres, 
includes complete machining, casting, forging and other facilities which offer all of the advantages 
for the execution of the complete job 

INustrated are two of the many types of heavy equipment built at Newport News. At the 
top are four of seventy 38%, foot vacuum tank casings we have built. At the left are two courses 
of a [l6-foot fractionator tower, 18%, feet in diameter. Your inquiries are invited 


Write for illustrated booklet, ‘Facilities and Products.”’ 


NEWPORT NEWS 
SHIPBUILDING AND DRY DOCK COMPANY 


Newport News, Virginia 
BUILDERS OF EQUIPMENT FOR CHEMICAL, PETROLEUM AND PETRO-CHEMICAL INDUSTRIES 





PROFITS FOR YOU 
AS A PERCO* LICENSEE 


4 Perco license plate is one you'll never see on the 





highway. Yet hundreds of millions of barrels of 
gasoline, improved by the use of Perco Processes, 
have been consumed in the past 15 years. Well 
over 100 Perco installations have helped refiners 
realize more profit from their throughput. Perco 
processes are simple. Construction and operating 
costs are low. Payout is fast. For competent advice 
on making or upgrading gasoline, consult us. 


PERCO DIVISION 


PHILLIPS PETROLEUM COMPANY 


BARTLESVILLE, OKLAHOMA 
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Except in cases of obvious abuse, wot one 
Hartzite plastic fan has ever failed. And 
thousands of them have been installed. 
Where there is a battery of towers, one 
Hartzite fan goes in, then the other towers ; 
are Hartzite equipped as replacement becomes 
necessary. That's the established pattern. Lf i 


Practically all the leading cooling tower 


builders specify this fan—many of them / 
exclusively. A 


Extremely resistant to shock and vibration 7 
damage; practically impervious to weathering yj 
and the acids and alkalies found in oil refin- Y / ; 

j 


ing; stands up well against abrasion. ij a 
iL 


Hartzell cooling tower fans of 3 to 10’ 


diameter are aluminum; from 10° to 22’, 
Hartzite plastic. For dependable, month- 
after-month economy and safety, insist on 
Hartzell cooling tower fans, Write 


—or mail the coupon below—now. 





Clip and mail now 


ae ee 


Compony 


PROPELLER FAN CO. —s 


DIV. OF CASTLE HILLS CORP 


PIQUA, DEPT. J OHIO City & State 


PROPELLER-TYPE FANS AND BLOWERS—ROOF VENTILATORS—UNIT HEATERS © ENGINEERING OFFICES IN PRINCIPAL 
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gy ANNING ON Ronny, 70 cone ? 


1. Uninterrupted flow when switching 
2. Coke seals quickly and positively broken 


3. Simplified, lower cost piping 
and stream controls 





A Wilson-Snyder 2-outlet Switeh Valve in operation at Continental Oil Com- 
pany's, Ponce City, Oklehome ReGaery. 


te only valves combining all these features, Wilson- 
Snyder Switch Valves, are unequalled in coking 
operations where cracked tars, straight-run pitch, re 
duced crude, or other heavy stocks must move in 2: come 
tinuous stream. Designed for temperatures upto 1100 F. 
and pressures up to 600 P.S.I., the bodies and plugs are 
forged carbon or alloy steel with ground seating areas. 
Fluid pressure plus a thrust flange and adjusting nuts 
hold the plug in eac h valve tight against its seat Revers- 
ing nut pressure on this flange quickly breaks the coke 
seal 
Close-up view of a Wilson-Sayder Switch Valve ready for installation. 
Wilson-Snyder Switch Valves ire available in sizes 
from 2” to 10” with single inlet and two, three, or four OiL WELL SUPPLY COMPANY 
outlets, or the reverse. Connections to suit your require Branches Serving All Oil Fields 
Executive Office DALLAS, TEXAS Division Offices CASPER, WYOMING 
Expert Division Office COLUMBUS, OHIO DALLAS, TEXAS 


Your local “Oilwell” representative will gladly give 30 ROCKEFELLER PLAZA HOUSTON, TEXAS... TULSA, OKLAHOMA 
WEW YORK 20, NEW YORK LOS ANGELES, CALIFORNIA 


ments can be furnished in any case 


you complete information on Wilson-Snvyder Switch 


Valves and pumps for all refinery applications. 


OILWwe 


STATES STEEL 





UNITED 





CHLORINATION BY WALLACE & TIERNAN 


CONTROLS MARINE FOULING AT GENERATING STATION 


LOOK AT THESE RESULTS 


1. Before chlorination — mussels cover wall to 
* depth of 3”. 


2 After chlorination — note bare wall. 
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Tons of mussels removed annually from in- 
take tunnel of generating station. 


It all began when a New England generating station sent down 
a diver for a routine inspection of the large, concrete, circulat- 
ing-water, intake tunnel located approximately 13 feet below 
the harbor’s surface. The diver discovered this intake was lined 
with unusually heavy growths of common mussel (Mytilus), 
sea moss (Tubularia), and sea anemone (Metridia). 


These were expensive visitors. First, mussel accumulation 
created poor vacuum as the mussels lodged in condenser tubes 
and aggravated slime and silt formation. Then, as the mass 
increased in quantity, it became necessary to clean the intake 
tunnel every year to remove up to a maximum of 331 tons of 
mussels — a time consuming process that cost thousands of dol- 


lars in labor and equipment outage. 


To combat these conditions a long and thorough study was 
made of marine fouling. As a result it was decided to use inter- 
mittent chlorination applied by Wallace & Tiernan Chlorinators. 
First to fall under this attack were the sea moss and the sea 
anemone. The tougher mussels however, still remained as 


numerous as ever. 


In an all out effort to get rid of these trouble makers, continu- 
ous chlorination at heavier residuals was started. This treat- 
ment turned the trick and the mussels were reduced to such a 
low level that yearly cleaning has not been required. 


These results saved the New England company thousands of 
dollars annually by eliminating intake tunnel cleaning, reduc- 
ing condenser outages, and producing a higher vacuum with a 


resultant saving in fuel. 


Perhaps your problem is one of slime or fouling due to some 
other marine organism. In any event, if biological fouling is 
costing you money through lowered cooling water efficiency 
it’s a safe bet that chlorination can help. 


See your nearest Wallace & Tiernan Representative now for all 


the details. 


WALLACE & TIERNAN 
PRODUCTS, INC. 


ville 9, New Jersey + Representec Principal Cities 








1 TO HELP YOU WORK out problems—and to offer 
advice on the proper use, handling and storing of alka- 
lies—there’s Solvay “Industry-Wise” Technical Service 
. +. a corps of skilled technicians with expert knowl- 
edge of individual industries, including your industry. 


3 SOLVAY'S FIVE HUGE piants—situated where 
American industry is centered—guarantees a steady 
supply of the materials you need. 


SOLVAY SALES DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


Charlowe ©* Chicago ¢ Cincinnati °¢ 
Houston ° New Orleans . 
Pucsburgh ° St. Louis ° 


Cleveland 
New York 
Syracuse 


Boston = * 
Detroun . 
Philadelphia ° 








When you specify Solvay in ordering 
chemicals, you get many advantages 
that may not be immediately obvious. 
These hidden “extras” help make your 
business operate more smoothly, more 
efficiently . . . and, in many cases, more 
economically. 


2 SOLVAY'S LONG EXPERIENCE as America’s first al- 
kali manufacturer—totaling almost seven decades—as- 
sures you of chemical products exactly the way they 
should be. 


“ 
i 


Wc = nea l.. 
4 THE CONVENIENT, coast-to-coast locations of 


Solvay’s 200 sales offices and warehouses make prompt 
delivery another feature. 


SOLVAY — 


« { h je + Nyt 
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2 3 4 s 
WOZZLE VELOCITY IN FEET PER SECOND 


Result of a test made at the 
University of Pennsylvania's 
hydraulics laboratory to de- 
termine pressure drop in 
Elliott Type A Strainers. 


Ulett COMPANY 


Accessories Dept., JEANNETTE, PA. 
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S rREAMLINE design of the strainer body and 
valve housings offers a minimum resistance to the 
flow of the liquid resulting in low pressure drop. 
Larger basket area — approximately 5 to 1 ratio 
with standard mesh — further reduces the resist- 
ance to the liquid flow. This means a pressure 
drop of less than 2 feet of water at a velocity of 
4.5 feet per sec when the basket is sufficiently 
clogged to require cleaning, as shown by the 
above curves plotted from tests on this strainer. 


These new strainers have other advantages, too, 
in easier servicing, two-way gate valves that really 
seal, longer life, and most satisfactory operation 
all around. They're well worth checking into. 
Elliott Twin Strainers are available in sizes 1” to 
24” for 125 lb pressure and 1” to 12” for 250 Ib 
pressure. Full details in the interesting new bulle- 


tin, on request. Mail the coupon below. 


ELLIOTT COMPANY 
Accessories Dept. — Jeannette, Pa. 


Please send me Twin Strainer Bulletin A-13. 
Name 
Company 


Address 











STAINLESS STEEL 


oF 0,000 USEs 


eft : 

Where the going is toughest 
bubble caps and trays, vapor 
risers, beat exchangers, crack- 
ing stills, expansion joints 
it's a job made to order for 
ENDURO, the metal that 
has what it takes. 


MIGHT FOR A MIGHTY “CAT” 


@ Might to stand up under explosive pressures and corrosive agents. As an oper- 
pressures without buckling—might to take ator, it is tops—easy to clean, rarely requir- 
super heats without flinching—might to ing maintenance or repair, with a capacity 
take destructive fumes and chemical attack for “on stream” continuous operation that 
without corrosion . . . these are “cracking” makes it a producer of the first order. 
requirements. ENDURO Szainless Steel 


meets them all and throws in long life 


ENDURO has two great virtues—an ability 
to keep operating costs low and to keep 
productivity high. Together they create 
ENDURO is right at home in oil refinery PROFITS. Is ENDURO working full time 
for you—in every location needing it, that 
is? For better operation—go ENDURO! 


for good measure. 


operations, because of its great strength 


and its great resistance to temperatures, 


V curex ALL 12 ADVANTAGES: Rust- and Corrosion-Resistance « Heat-Resistance 
* High Melting Point « Low Coefficient of Expansion © High Strength « Good Dimensional 
Stebility « No Metallic Contamination « Easy to Clean ¢ Easy to Fabricate © Eye Appeal « 

Long Life « Low End Cost ¢ Whot more con be desired in @ material? 


For Complete Details Write 


REPUBLIC STEEL CORPORATION 


Alley Steel Division, Massillon, Ohic « GENERAL OFFICES, CLEVELAND 1, OHIO © Export Dept.: Chrysler Bidg., New York 17, N.Y. 





The greater uniformity of Mt. 
Vernon Extra means more effi- 
cient filtering — greater clarifi- 
cation of filtrates, more complete 
recovery of solids. 


AT YOUR SERVICE 


Mt. Vernon-Woodberry's staff of textile 
engineers is available on request to help 
you with your problems in development 
or application of industrial fabrics 


UNIFORMITY 


Makes the Big Difference 
In FILTER Fabrics 


Venv "oO 
pete 


GAUGING FABRIC THICKNESS AFTER TURNER HALSEY 
WEAVING. One of a series of compre- 

hensive laboratory controls throughout 
production to assure uniformity in all 
Mt. Vernon-Woodberry products. 


Wt. Vernon-Woodbeny Wills 


Branch Offices: Chicago + Atlenta + Baltimore + Boston + Los Angeles + Akron 


s4ethy 
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Recording Receiver 


Indicoting Tronsmitter 


PETROLEUM 








INDY 
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Indicating Transmitter 


Installations in the petroleum and chemical industries now run into the 
thousands . . . each a testimonial to plus values, the outstanding features 
which have made Brown Pneumatic Remote Transmission of process vari- 
ables the standard of comparison. 


4 list of the satisfied users of this system would look like a Who's Who of 
industry. And the number of repeat purchases is proof of continuous, long- 
term performance! 


The Non-Bleed Pilot, The Matched Bellows, the high degree of Versatility 
and the unusual Accessibility have combined to set high standards of safety, 
convenience and economy in centralized instrumentation for years. Con- 
tinuing research and engineering will keep Brown Pneumatic Remote Trans- 
mission in step with your needs. 

Call in your local Honeywell engineer for a discussion of its application in 
your plant .. . he is as near as your phone! 

Miyvearouts-Honevwett Reeutator Co., Industrial Division, 4498 
Wayne Ave., Philadelphia 44, Pa. Offices in more than 80 cities of the 
L nited States, Canada and throughout the world. 


Honeywell 


BROWN INSTRUMENTS 
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STRAIGHT FLOW OF AIR MAKES TUBE-TYPE TEFC* MOTORS 


*TEFC MEANS—Totally Enclosed, Fan Cooled 


b CAN GET THE SAME PROTECTION against explosive vapors 
in refinery and allied operations that Humble Oil & Refining 
company gets with its Allis-Chalmers tube-type motors. 

This new type of motor is self-cleaning. Cooling air flows 
through straight, smooth tubes. There are no recesses to collect 
moisture and dirt as in conventional designs. Heat exchanger 
type of cooling reduces weight of the motor. The tube- type de- 
sign has been adapted to the most severe corrosive conditions 
found in refineries or chemical plants. 

It is now available with Underwriters Laboratories’ label from 125 
to 800 hp, 3570 rpm, with corresponding ratings at lower speeds. 

For more information, get Bulletins 51R7149 and 05B7150. 


ALLIS-CHALMERS, 1062A SO. 70 ST. — 
MILWAUKEE. WIS. 
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1. Efficient air flow combined with large 
heat transfer area for quick heat removal. 
2. Free from dirt and moisture collecting 
obstructions, 3. Internal fans circulate in- 
side air for rapid heat dispersal. 4. External 
fan blows cooling air through tubes. 5. All 
electrical parts completely enclosed for max- 


imum protection from dirt and corrosive 
oy: nospheres 












































Nordstroms 
are the predominant choice 


You can't take a chance with leakage in gasoline production. 
You insure safety yy installing N Nosdstrom lubricated va]ves. 
Constant pressure of the lubricant seals the ports, blocks intru- 
sion of line fluid to the seat, the valve in easy operating 
condition and provides means of ically j the plug 
if it ever becomes too tight. Nordstrom ity, Nordstrom 
endurance, Nordstrom performance and N ‘om field service 
all combine to give you test value and economy. By using 
Rockwell Hypermatic you get more economy than 
ever — automatic febvication wih tremendous savings in main- 
tenance time plus further insurance that the valves are kept 
in a 100% lubricated condition for unsurpassed performance. 


NOW AUTOMATICALLY LUBRICATED WITH 
Nordstrom Valve Division © ROCKWELL MANUFACTURING CO. 


400 N. Lexington Ave., Pittsburgh 8, Po 


Atlante, Boston, Chicege, Columbus, Houston, Konsos City, Los 
. New York, Pirmaburgh. Sen Francisco, Seattle, Tulso 
Supply Houses * Export: Rockwell Monufacturing Go. 
International Divisien, 1701 Empire State Bidg.. New York | 








NOW! AT NO INCREASE IN COST TO YOU 


Makes a good steam trap better 


Nearly 650,000 Yarway Impulse Steam Traps have already been installed— 
YARWAY IMPULSE proof that they are doing a good job 
Now a stainless steel body makes this famous little trap even better—at no increase in cost. 
STEAM TRAPS Better in wear, better in service. Users will find Yarways require less maintenance 
than ever. All parts are wear-resistant, practically wear-proof. There is only one 
ARE SOLD BY moving part, a small, stainless steel, heat-treated valve. Important, too—Yarway 
Impulse Traps are suitable for all pressures up to specified maximum without change of 
OVER 200 valve or seat 

Other popular advantages are small size, light weight, easy installation and low cost. 

DISTRIBUTORS. Often it costs Jess to buy a new Yarway trap than to repair an old, ordinary trap. 
In performance—ask any user. They all say Yarways are the traps that get equipment 


THERE iS ONE hotter sooner and keep it hot! 
For better steam trap performance, try mew stainless steel Yarways 
NEAR YOU. 


Write for name and address. 


YARNALL-WARING COMPANY 
128 Mermaid Avenue, Philadelphia 18, Pa. 


IMPULSE STEAM TRAP 
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LARGEST AVAILABLE CHOICE OF STANDARD STYLES 
FURNISHED WITHOUT DIE COST 


“Shop PSC First” may remind you of the slogan PSC bubble caps. Send blue prints or write as to 
of one of your local department stores. Actually your needs. Also welded alloy tubing and assemblies. 
there is a rea! resemblance between the two institu- 
tions in one characteristic:-- Wide Selection. The 
Pressed Steel Co. offers you the largest choice of 
standard styles of bubble caps and risers available: 
200 of the most commonly specified styles. As a 
result PSC not only makes prompt delivery, but we 





p BULLETIN 21, 


We believe it is the largest 


quant ws 


also save you the cost of dies. Caps to meet special e, compilation of engincering dete on bubble cope 
needs will be promptly designed. Se and risers in printed form. Also contains 


PSC bubble caps and risers are fabricated from S drawings for use in determining 
. methods of tray assembly 


the complete list of alloys, and for any method of 
tray assembly. Let us show you why the majority 
of the industry's fractionating facilities today use 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
OFFICES IN PRINCIPAL CITIES 
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The oil blending machines shown here are examples of the 
precise and efficient craftsmanship available at Sun Ship. The versatility 


of our organization and the diversity of our facilities enable us to build 


with equal success other refinery equipment, chemical plant and indus- 


trial machinery; tankers, cargo and passenger vessels. Here, too, are 


facilities for dry docking and for making all kinds of marine repairs. 


So 
SHIPBUILDING &@ DRY DOCK COMPANY 


ON THE DELAWARE (SINCE 1916) CHESTER, PA. 
25 BROADWAY + NEW YORK CITY 








Petroleum Refiner-—l 
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SaeteR WHEELER CORPORATION 
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FATTY ACID FRACTIONATION 


hypersorption . 

ethylene production 
ethane pyrolysis... 
H2S removal. Sulfur 
recovery ... fatty-acid 
processing . . . edible 
oil deodorization and 
hydrogenation... 
waste-heat recovery 
... Dowtherm heating 
systems . 
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HYPERSORPFTION 


FOSTER WHEELER CORPORATION 


“ 








® VALVES 
© PIPE FITTINGS 


Walworth 
“500 Brinell’’ Bronze Giebe Valve 


Walworth 
Stee! Gate Valve iron Body Gate Valve 


Walworth manufactures a complete line of valves and pipe fittings: 
all made to the highest standards of quality, both as to dimensional 
accuracy and metallurgical properties. In design, construction, and 
performance, Walworth products reflect more than a century of 
experience in the manufacture of quality valves and fittings. 


Your Walworth distributor will give you full information on the 





complete line of Walworth steel, iron, and bronze, and special alloy 


Walworth 


Iron Body Saddle Gate Vol -e valves and pipe fittings; also W alworth Lubricated Plug Valves, and 


See eeee= Walseal* valves, fittings and flanges. Ask for this information today. 


*Patented—Reg. U. S. Pat. Off. 


WALWORTH 


valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N. ¥. 


Walworth 
Cost Stee! Flanged Fittings 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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GE j,i ELECTRODES | 


-Allegheny 
Y 


i ‘E 
AC or DC \ 


ARC 


—stable even at very 
low amperage 


SLAG 


—clean, easily removed 


COATING 


—resists cracking down to 
very short stubs 


SELECTION 


—complete line for welding every 
type of stainless 


DELIVERY 


—prompt from warehouses in Chicago, Denver, Houston, 
Philadelphia, San Francisco and the factory 
at Monessen, Pa. 


ECO ver ccs tetas tn reese amneet Conn 
PAGE STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE 
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Type 1400 handles both positive and nega- 
tive pressures, from high vacuum to 10,000 
psi. It is adaptable to services requiring high 
sensitivity or to wide throttling ranges for 
dampening sensitivity. Overcomes hunting 
action which makes lined out pressure control 
difficult. Adjustable in the field for snap action. 
Bourdon-tube actuated. 


: i M 
| @ TYPE 1400 
Yoni PRESSURE CONTROLLER 


Here is how it 
works, explained 
step-by-step in this 
diagram. Simple. 
easy to maintain 
and ACCURATE! 
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You Can Count ce BLACK, SIVALLS & BRYSON, INC. 


4 =" Climex Controls Division 
Climax Man Sect. C4-23-7 720 Deleweore St. Kenses City 6, Mo. 


>|  atele Me) Ma. 4 
gates ae ' I would lke the complete story of the BS&B-Climax Type 1400 Pressure 
; Controller . . . catalog, data. diagrams, prices. [] I want a Sales 
Engineer to call. 


NAME 


on Your 
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PW process planning 


Badger may have the solution 
to your problem NOW... 


] ay, 1950 


Badger, as specialist in the petroleum, 
chemical and petro-chemical industries, 
has built a broad base of experience 
through decades of successful design and 
construction for all three. 

_If you are contemplating a plant for new 
products or for the improved production of 
present products, you may find in this 
reservoir of engineering knowledge the 
particular combination of ideas which will 
save months of process planning and enable 
you to enjoy competitive advantage and 
earlier cash return. 


° y-Veleqae4 & SONS CO: Est. 1841 


BOSTON 14 NEW YORK 
PARIS 4°)" * LONDON 


Process Engineers and Constructors for the Petroleum, Chemical and Pe 


1 Gulf Publishing ( 


mpany Publication 








Kellogg's unique devices aid 
in producing special types 
of process piping 


N°" only does Kellogg fabricate vir- 
tually any type of process piping 
from carbon steel to alloy and alloy- 
lined, burt it also rolls, welds and forms 
it from plate in sizes beyond those 
readily available from tube mills 

When it comes to fabricating and 
bending, size is limited only by what can 
be shipped. One-piece bends up to 96- 
inch diameter are made on an exclusive 
bender. Larger diameter bends are made 
from welded segments. Small diameters 
are handled on regular bending tables 
and fabricated into sub-assemblies to 
minimize field labor. Another unique 
machine produces quality corrugated 
pipe for expansion bends 

If you are in the market for process 


piping of any kind, look to Kellogg! 


Exclusive!!! One- 
Piece Giant Bends 


If you require smooth 
inte r contour on 
piping larger than %& 
inches, it will pay you 
to investigate the ad 
vantages of Kellogg's 
one-piece giant bends 
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... With 


PC Foamglas 


the long life insulation 


@ It takes an effective insulating material to help main- 
tain the exact temperatures needed for the continuous, 
efficient operation of process equipment. It takes a 
long-lasting insulating material to help keep mainte- 
nance costs down to rock bottom. More and more en- 
gineers and plant managers in the oil and gas, chemical 
and other processing industries have been installing 
PC Foamglas recently, because it meets both require- 
ments 
The cellular glass structure of Foamglas makes it an 
exceptionally effective insulation. And, being glass, it 
has unusually high resistance to moisture, vapor, acid 
atmospheres and other destructive elements. The re- 
sultant freedom from repairs, maintenance and replace- 
ment makes Foamglas a truly economical insulation 
When properly installed, Foamglas retains its original 
insulating efficiency 
“You can get PC Foamglas Pipe Insulation in a wide 
range of standard sizes for indoor and outdoor piping 
Covers of Foamglas for elbows, valves and other fittings 
can be procured from the factory, or quickly and easily 
fabricated in the field. For insulating tanks, towers 
and other vessels there are standard flat blocks of 
Foamglas, beveled lags and special shapes. Curved 
segments for heads and domes also can be obtained. 
When you are figuring or insulation, make sure you 
have the latest information on PC Foamglas. You 
will find it in our newly published booklet, which con- 
tains descriptive text and photos of recent jobs, charts, 
tables, up-to-date specifications and installation in- 
structions. Just send in the convenient coupon and THIS PHOTO SHOWS how PC Foamglas is used to insulate process equipment and 
you will receive promptly a sample of Foamglas and pipe lines. The material is available in standard flat blocks, curved segments and 
your free copy of the booklet. beveled lags to fit equipment sides, heads and domes, and in preformed sections 
for standard pipe sizes and fittings. 


——This is FOAMGLAS° 


The entire strong, rigid block is composed 
of millions of sealed glass bubbles. They 
form a continuous structure which has un- Pp reh Corning Corporation 
usually high resistance to moisture, vapor Dept. 1 70 307 Fourth Avenue 
and acid atmospheres, is noncombustible Pittsburgh 2 P 





verminproof and odorless. In those closed 
flass cells, which contain still air, lies the 
secret of the material's long life insulating , sample of Foamels 
efhciency PC Foamglas Insulation 


case send me 
t obligation on my part, please sene 

Ww emole of Peal 1s and your raee booklet on 
for industrial use 


Name 
R Address 


City 


... when you insulate with FOAMGLAS. .. the insulation lasts! 
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How you may on OM & steel plate construction Of Oh 


In six minutes (average reading time) you can review the Steel 
Plate section of Posey Iron’s new 12-page reference bulletin. In 
those six minutes, you may learn of production facilities that can 
be used to cut your steel plate fabrication costs products that 
may effect processing economies in your plant 


Among the “specialties” on which Posey Iron estimates are 
often low for work of high integrity you'll find elevated tanks 
gas storage tanks pipe (including dredge) . . . pressure 
vessels stacks stills and digesters. Posey Iron is 
equipped to do the complete job from (1) design to (2) fabrica 
tion to (3) erection 


Write today for your free copy of Posey Iron’s new bulletin 
It may be your first move toward a greater reduction in steel plate 
onstruction costs than you had thought possible. No obligation 


Established Since 1910 


POSEY IRON WORKS, INC. 


e! Plote Divisic 
formerly Lancaster tron Works, Inc 
LANCASTER, PA, 


New York Office: Graybar Building 


tl 








HIGHER PRODUCTION 


BETTER QUALITY 


Operating 500 times a day with no maintenance 
on this surface grinding machine, Rockwood 
Ball Valves again out-perform all other makes 
of valves. 

Picture above shows man opening the Rockwood 
Valve that controls the flow of the “coolant” on 
grinding wheel. The Rockwood Valve allows a 
full volume of water on the wheel giving it 
longer life and making it possible for the opera- 
tor of this machine to produce better quality 
products. Because of the leak proof service, 
full round flow, and quick opening and closing 
features of the Rockwood Valve, production is 
almost doubled. 

Chief engineer of maintenance at Remington 
Rand, Inc. says, “Until we used Rockwood Ball 
Valves, we were replacing or repairing our old 
valves at least once a week. Rockwood Valves 
have operated without maintenance for over 
a year.” 


Rockwood Ball Valves are today giving this same 
type of outstanding service in oil refineries, food, 
paper, textile, chemical and rubber plants, etc. 
Available in bronze in all pipe sizes from 12” to 
2”, for 300 p.s.i. working pressure. 


7 good reasons why Rockwood Valves are 
your best buy! 1. Full round open area — no 
turbulence in fluid stream. 2. Leak proof after 
continued use. 3. New floating ball — resists 
pitting, scratching and abrasion. 4. No exposed 
seating surface, in open or closed position. 
5. Easy to open or close under full pressure. 
6. Installed in any position. 7. Quarter turn 
(90°) opening and closing valve. 


Send for bulletin V-4. 
Distributors in all principal cities. 
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102 HARLOW STREET 


WORCESTER 5 


MASS 





V RING PACKING 


Fisher Teflon V-ring Packing has been 
adopted as standard available construc- 
tion for all Fisher diaphragm motor valves. 
Teflon is tough, resilient, and chemically 
inert. Its smooth soap-like surface makes it 
ideal packing for control valves. After 
more than two years of laboratory and 
field testing Teflon in various forms and 
shapes, Fisher engineers decided upon the 
V-ring construction as ideal for packing. 


Fisher Teflon pack- 
ing cut in section to 
show V-ring con- 
struction. 


Advantages of Fisher Teflon V-ring packing: 


@ Economical 

@ Minimum leakage 

@ Low maintenance 

@ Reduction of packing friction 
@ No corrosion 

@ No product contamination 


FISHER GOVERNOR CO. 


MARSHALLTOWN, IOWA 





For the high-temperature, high-pressure bolting applications encoun- 
tered in refineries, it pays to put the Bethlehem Quenched Nut to work 
For this economical nut can take it. In fact, it's at its best when the 
going is tough. 

The Bethlehem Quenched Nut has the ability to withstand difficult 
bolting conditions because it is hot forged. Instead of being punched 
from a hot bar, like ordinary nuts, the Quenched Nut is formed by 
forging and extruding hot metal into a forming die. This is followed by 
quenching and tempering. What's the result? A nut strong enough to 
break virtually any stud or bolt on which it is used. 

The Bethlehem Quenched Nut also has a tough grain structure. 
Besides, its oxidized sides put up a good fight against atmospheric cor- 
rosion, and its ground bearing surface is definitely superior to common, 
machined surfaces. 

The Quenched Nut is made at Bethlehem’s Lebanon, Pa., plant. It 
conforms to Grade 2H of ASTM Specification A194, and is carried in 
stock in bolt sizes from ¥ in. to 31/2 in. Also carried in stock at Lebanon 
are nuts in Grades O, 1, 2, and 4. For additional details about the 
Quenched Nut, call in a Bethlehem man, or write to us at Bethlehem, Pa. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA 

On the Pacific Cocst Bethlehem products are sold 

by Bethichem Pacific Coast Stee! Corporation. Export 

Distributor, Bethlehem Steel Export Corporetion 


pETHLEHEW 
STEEL 
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TWO WAYS of looking at the 


effectiveness of “LEAD” 


HERE ARE two ways of looking at the effective- 
Ny yes of tetraethyllead in improving the antiknock 
quality of base fuels: 


e One way—the usual way —is in terms of the 
increase in octane number as shown in Chart 1. 


e A better way is in terms of the permissible in- 
crease in compression ratio of engines as shown 
in Chart 2. 


Chart 1 shows that as the antiknock quality of 
commercial base gasolines has gone up (1936-1949), 


CHART 4 











ONE WAY 
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CHART 1 


the increase in octane number units due to addition 
of tetraethyllead has become smaller. This apparent 
falling off in tetraethyllead effectiveness is due to 
the increased size of octane-number units at the 
upper end of the scale. (Chart 3) 


Chart 2 shows that as the antiknock quality of 
base fuels has gone up, the increase in compression 
ratio permitted on an engine of good design by the 
addition of tetraethyllead has actually become 
greater. For the refiner seeking the most economical 
means of meeting the increased compression ratio of 
automobiles, this is the realistic way of looking at 
tetraethyllead effectiveness. 


An even more striking illustration of the greater 
effectiveness of tetraethyllead, when added to fuels 
of higher antiknock quality, is provided by Chart 4. 
In this case the base fuels are mixtures of normal 





A BETTER WAY 


oh 
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EFFECTIVENESS OF TEL 
vs. OCTANE NUMBER OF BASE STOCK 


The unusually large improvement in effectiveness 
of tetraethyllead with increase in fuel antiknock 
quality, as illustrated in Charts 4 and 5, is obtain- 
able with fuels having a considerable range of hydro- 
carbon composition. 








Later messages in this series will deal with the 
effectiveness of tetraethyllead when added to the 
four basic types of fuel hydrocarbons. Such studies 
serve to explain the varying behavior of tetraethyl- 
lead in commercial gasolines. More important, they 
point the way toward a more effective use of tetra- 
ethyllead in the future. 

heptane and iso-octane in different proportions. When 

added to the 60 octane fuel, 3.0 cc tetraethyllead CHART 3. This chart shows that the units going up the oc- 
allows an increase of 0.9 compression ratio, but the tane scale become larger and larger in terms of permissible 
figure is increased to 1.66 ratio when the same quan- increase in compression ratio. 

tity of tetraethyllead is added to a 90 octane fuel. wn 





The increased contribution of tetraethyllead to RELATIVE SIZE OF OCTANE NUMBERS 
the higher octane fuels is also realized when the bene- ttapietael @ Pesntaille teauihe t 
fit is taken in the form of higher intake-manifold Compression Retic at lacipient Raeck) 
pressures (supercharging). Chart 5 shows the rela- 4 
tive increase in indicated power made possible in a 
supercharged engine by the addition of tetraethy]l- 
lead to blends of iso-octane and heptane. When added 
to the 90 octane base fuel, the tetraethyllead permits 
about one and two-third times as much additional 
power to be taken from the engine as when added 
to the 60 octane fuel. 
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CHART 3 


Since 1923 — continuous research to provide better antiknock service 
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RESEARCH LABORATORIES 
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Do it the EASY way: 
Standardize on 


When you get your valves from various sources, buy- 
ing for replacement—and stocking spare valves and 
parts—-becomes unnecessarily complicated. 


But when you buy ALL your valves—Bronze, Iron, or 
Steel, and, if you need them, Corrosion-Resisting 
Valves—from ONE source, you have the answer to 
your flow control problems. Powell makes them all* 
and makes them better. Also Powell makes the only 
COMPLETE Line of Valves for Corrosion-Resistance 


available to Industry today. 


@ Fig. 6061—Ciass 600-pound Cast Stee! 
Swing Check Valve with flanged ends 
and bolted cap. Diec has ample lift to 
permit full, straightway, unobstructed 


i 


flow through valve body 


Fre 1375—200-pound Bronze 
Gate Vaive with screwed ends 
inside scréw rising ster amon 
bonnet and renewable, wear- 
resisting ‘“‘Powellium” nickel- 
bronze seat rings and disc 


Fig. 6079 — Class 600-pound Cast Steel 
Gate Valve for Pipe Line Service. Has 
flanged ends and bolted flanged bonnet. 
Bevel gear operated. Also available in 
Classes 150, 300, and 400 pounds. 


n Body Bronze ’ a 
er Pilot” Gate : Fig. 3023-——Ciass 300-pound 
nds, rising Cast Alloy Stee! Gate Valve 
net and tt with automatic steam sealing 
mechanism. Has explosion 
proof electric motor operator 


* The Complete Powell Line includes Globe, Angle, ‘‘Y”, 
Gate, Check, Non-return, Relief and Flush Bottom 
Tank Valves in Bronze, Iron, Steel and a wide range 
of Corrosion-resistant metals and alloys. 


Ask your nearest Distributor—or write direct 


oak Vebeo eth Hanane extn, extaaen The Wm. Powell Company, Cincinnati 22, Ohio 
screw rising stem, bolted flanged yoke 


and tapered solid wedge DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 


-etroleum Ref 





Here’s why 
YOU CAN DEPEND ON 
Ingersoll-Rand 
DOUBLE-CASE PUMPS 
for really 


HIGH PRESSURES 





Tngersott-Rand “double-case” pumps are built to 
keep pace with today’s stepped-up gasoline manu- 
facturing processes. Space-saving economy and 
modern appearance are combined with three char- 
acteristics of these pumps which are making them 
so popular with refineries and natural gasoline 
plants—their dependability, ease of maintenance, 
and sustained efficiency. 

I-R high-pressure pumps, Class CHTA and 
CHTB, are multi-stage, single-suction, diffusor- 
type units, built for discharge pressures of from 
1000 to 3000 psi—in capacities to 2800 gpm at 
temperatures up to 800° F. But whatever pressure 
or capacity you need, Ingersoll-Rand can supply 
a refinery pump for the job. I-R engineers will be 
glad to help you select the pump that best meets 


all of your specific requirements. 


FOR COMPLETE INFORMATION on these new 
Class CHTA & CHTB pumps, call the nearest 
Ingersoll-Rand branch office for your copy of 
Bulletin 7225. 1-R manutactures all types and 
Sizes of centrifugal pumps for refinery service. 


533-10 
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DEPENDABILITY is probably the most important single 
requirement of all refinery equipment. I-R double-case 
pumps have chalked up performance records that speak 
for themselves. Many of these high-pressure units have been 
in service for over 12 years—with little or no attention. 40% 
of the pumps sold are on repeat orders—from users who have 
already proved this dependability in their plants. 


EASIER MAINTENANCE, and less of it, is an inherent 
feature of these Ingersoll-Rand pumps. They are of “double- 
case” construction which permits maximum accessibility 
and greatly simplifies regular maintenance procedure. You 
save hours, or even days, of “down time” on dismantling 
operations too, because the entire inner casing assembly can 
be removed as a unit in @ surprisingly short time. Precision 
workmanship assures interchangeability of parts. 


ereetrtctrencry 


veans 


SUSTAINED EFFICIENCY over a long period of serve, 
ice is assured by the care taken in the design and construc- 
tion of these pumps. Carefully designed clearances and 
liquid passages together with selected materials, to fit the 
severity of the service, give protection from the effects of 
corrosion and erosion on efficiency. This feature of sustained. 
efficiency keeps power consumption down and results in 
substantial savings over years of operation. 


Ingersoll-Rand 


Cameron Pump Division 
11 Broadway, New York 4, N.Y. 


COMPRESSORS - AIR_TOOLS - ROCK DRILLS - TURBO BLOWERS - CONDENSERS - CENTRIFUGAL PUMPS - DIL AND GAS ENGINES 
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| BEST IN VALVING 


WITH STANDARD TURBINE DRIVES 


On General Electric’s standard Type DP me- 
chanical-drive turbine, the trip-throttle valve and 
the governing valve are combined into one casing. 
This exclusive G-E feature provides a compact and 
neat design which simplifies piping by usually 
eliminating the need for a separate valve in the 
steam line. You get easier operation, too, because 
pressures across the valves are equalized. The 
throttle valve mechanism is ball-bearing mounted, 
and only hard packings are used. 


POSITIVE OVERSPEED PROTECTION 


A bolt-type emergency governor, mounted in the 
turbine shaft, actuates a trip mechanism when speed 
rises 15°, above normal. This action trips the 
throttle valve closed, positively shuts off steam 
flow to the turbine. A convenient hand lever 
is also provided for tripping the valve. 

BETTER GOVERNING AND REGULATION 

Working with the DP’s powerful hydraulic gov- 
ernor, the governing valve gives you greater per- 
formance accuracy. The balanced reaction design 


reduces valve unbalance to a minimum. Relief 
holes equalize pressure between the valve and the 
guide piston of the seat. Hard packing decreases 
the force required to move the valve, results in 
smoother operation. 


LONG LIFE AND DEPENDABILITY 


The stainless steel stem and nitrided stainless 
steel valve and seat are designed to last for years. 
Maintenance is cut through the use of corrosion- 
resistant labyrinth stem sealing bushings. No soft 
packings are used. An easily removable monel 
steam strainer in the throttle valve chest halts 
foreign material before it can reach valve or steam 
parts. 


Look into a// the features of the standard DP 
turbine. You'll find many extras, such as the valving, 
which can give you the performance and savings 
you want from a mechanical-drive turbine. Con- 
tact your nearest G-E sales office, or write for bulle- 
tin GEA-4955. Apparatus Dept., General Electric Co., 
Schenectady 5, N.Y. 


HOW STANDARDIZATION WORKS FOR YOU 


In the diagram at the left, all shaded $ are in- 
terchangeable on all sizes of DP turbines. Thus, 
it is easy to stock spares, and maintenance costs 
are reduced. All models have standard shaft height 
and coupling fits for easy installation or re-location 
in your plant. Standardization cuts manufacturing 
expense and the savings are passed on to you in the 
form of extra features, usually found only on “spe- 
cial” turbines. 


GENERAL (6) ELECTRIC 
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This man can help you 





control temperatures 


accurately — economically 





He's the man who can show you the proper insulation to give 


maximum heat and power for each fuel dollar expended 


An Eagle-Picher Industrial Insulation distributor or representa- 
tive can help you reduce operating expenses because he has © 
available a wide line of insulation products——for high and low 
temperatures—-scientifically designed for maximum thermal effi- 
ciency, and practical application. Why not let him give you more 


information about some of the products listed here? 


These Eagle-Picher products can save you money... power... time 


Insulating Felts «+ Supertemp Blocks + Biankets + Loose Wool 
Pipe Covering «+ Stalastic + Insulseal «+ Insulstic + Swetchek 
Finishing Cements + Insulating C ts « Fireproofing Cement 


Diatomaceous Earth Blocks 








EACLE 
THE EAGLE-PICHER COMPANY 
General Offices: Cincinnati (1), Ohio 
Insulation products of efficient mineral wool — for a full range 
PICHER of high and low temperatures. Technical data on request. 


2108 


Since 1843 





tive 


cement »pringy 


co 


100 It 
Easi 


EAGLE-PICHER SUPER "66" 
INSULATING CEMENT 


“66"" is all-purpose, rust-inhibi- 


extremely adhesive insulating 
ball” pellets don’t 
ifter application give great 
ge, retain their thermal efficiency 
inch thick 
applied with trowel, over flat 
regular surfaces. Efficient for tem- 
ires up to 1800° F. Reclaimable 
sed on equipment whose tem- 
© not exceed 1200° F. 


overs 65 sq. ft 1 


THE EAGLE-PICHER COMPANY Geierc! Offices: Cincinnati (1), Ohio 


Insulating Felts « Supertemp Blocks « Blankets « Loose Wool « Pipe Covering 


Insulating Cements « Fireproofing Cement + Diatomaceous Earth Blocks 


f Publishing ( 


For a completely effective, low-cost 


insulation combination, you can't 


beat the teamwork of Eagle-Picher 


Mineral Wool Blankets, Supertemp 


Blocks, Diatomaceous Earth Blocks 


and Earth Fill, and Super “66” 


Cement. They work effectively to 


give your equipment highest possible 


thermal efficiency . . 


. cut operating 


costs by saving the maximum 


amount of fuel . 


. . and help to 


provide perfect, precise control 


over temperatures. 


EAGLE-PICHER 
SUPERTEMP BLOCKS 


Eagle-Picher Supertemp Blocks are 


lightweight (approximately 16 Ibs. per 
cu. ft.). Can be cut easily with knife or 
saw to fit off-shaped areas they fit 
snugly over minor irregularities. They're 
strong and have high refractory value 
Withstand temperatures up to 1700° F. 
Conductivity at 512° F. approximately 
0.43 all | 3°x18" 


standard sizes, from 
to 12" x36" in thicknesses from 1” to 4”, 


Stalastic « Insulseal « Insulstic « Swetchek « Finishing Cements 


mpany Publication 


EAGLE-PICHER 
MINERAL WOOL BLANKETS 


These blankets satisfy the need for a 
convenient method of quickly and effi- 
ciently insulating flat or curved sur- 
faces on larger types of heated equip- 
ment. Mineral wool is felted and secured 
between flexible metal fabric Outstand- 
ing physical and chemical stability 
enables Eagle-Picher Blankets to resist 
water steam, corrosive fumes and nor- 
mal vibration, 
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Action of steam in Terry wheel 
turbine. The steam issues from 
an expanding nomle at high ve- 
locity and enters the side of the 
wheel bucket in which its direc- 
tion is reversed 180°. As this 
single reversal uses but a por- 
tion of the available energy, 
the steam is caught in @ ste- 
tionary reversing chamber and 
returned again to the wheel. 
This process is repeated several 
times until practically all of the 
useful energy has been utilized. 


NO PARTS 


TO LOOSEN OR WORK OUT 


The rotor of the Terry Wheel Turbine is a 
single forging of special composition steel, 
in which a series of semi-circular buckets 
is milled. There are no separate parts to 
become loose or work out. 

The power-producing action of the steam 
takes place on the solid curved backs of 
these buckets or pockets. Therefore close 


clearance is unnecessary and wear on the 
blades forming the sodahs is of little con- 
sequence, as it does not materially affect 
horsepower or efficiency. 


For detailed information about this effec- 
tive construction and its advantages, write 
us on your business letterhead for a copy 
of Terry Turbine Bulletin S-116. 


THE TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 





MASONEILAN 


12,000 Series Liquid Level Controllers 


are the choice of the Process Industries 





liquid level applications. 
requirements. 

ranges. 

mote indication. 


the field. 





Masoneilan 12,000 Series displace- 
ment-type level controllers provide 
positive, accurate liquid level con- 
trol. They are available in a wide 


choice of standard ranges from 14 


Medel 12610 Prepertional Reset 
Centroller 


July, 1950 


@ Right or left hand instrument mounting. . . 


@ Controlier mechanisms are available for a wide variety of 
@ Ten Controller mountings are available for all usual vessel 
@ Wide selection of type, material, chamber rating and level 


@ Level Indicator for use in servicing . . . transmitter for re- 


reversible in 


®@ Control action easily reversed. 


inches to 15 feet. They meet prac- 
tically all requirements for liquid 
level control including interface 
service and remote level indication, 
Write for information. 
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Medel 12,600 Tep end Bettem 
Screwed 
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MASON-NEILAN 
REGULATOR CO. 


1182 Adams Street 
BOSTON 24, MASS. 


Sales Offices or Distributors in the Following Cities 
New York + Syracuse + Chicago 

* Philadelphia + Houston 

Pittsburgh - Cleveland + Tulsa 
Denver + Cincinnati + Detroit + San Francisco 
Salt Lake City « El Paso « Boise 

Albuquerque + Charlotte, N.C. + Los Angeles 

Mason-Neilun Regulator Co., Led., 
Montreal and Toronto 


St. Louis 
Atlanta + 








Cordially 

invited To 

Submit Your 

Fabrication 

Problems To 

Our Engineering ; 4 
Department .. . 4 


DALLAS TANK COMPANY, inc. 








\" henever you see 


furnaces like these 
you can be sure 
they're 

Petro-Chem Iso-Flow’ 


design 


More than 052 are in 
satisfactory operation 
throughout the world 

in the petroleum and 

allied industries... 


for all processes and 


ity. 
oman * Reg. U.S. Pat. Off. 
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IiSO-FLOW FURNACES 


NCORPORATED 


PETRO-CHEM DEVELOPMENT 
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FOR DEPENDABLE SERVICE... EASY OPERATION 


You can always rely on sturdy Crane Cast Steel Gate Valves. Tight 
closure is assured by long, close fitting guides that seat the solid 
wedge disc accurately against screwed-in body seat rings. This guid- 
ing action minimizes disc drag, reduces wear on seating surfaces. 
Minimum resistance to flow is assured by straight-through ports. 


Crane design eliminates the possibility of stem binding ... length- 
ens service life of packing. Two-piece ball-type gland equalizes 
pressure on packing even if gland flange is pulled up unevenly. 
Side strain on stem is eliminated with famous Crane flexible T-head 
disc-stem connection. Crane steel valves are in pressure classes from 
150 to 2500 pounds, with flanged, screwed, or welding ends. See 
your No. 49 Crane Catalog, p. 226-32. 

CRANE CO., 836 S. Michigan Ave., Chicago 5, Ll. 
Branches and Wholesalers Serving All Industrial Areas 


300-Pound Stee! Gate Vaive 


THIS PROCESS PIPING HOOKUP, FOR EXAMPLE, pon pay > pepe 


steam or water up te 1000" F. 


CAN BE 100% CRANE-EQuUIPPED ON ONE PURCHASE ORDER Sizes 1% to 24-inch. 
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GATE 
VALVES 








EVERYTHING FOR EVERY PIPING SYSTEM C 
BOLTS AND 


CRANE & 


VALVES « FITTINGS + PIPE » PLUMBING AND HEATING 
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FOR POSITIONING 


On thousands of applications, stepless variable speed operation 





— F 
assures exactly the right speed for every operation . . . for each oper- 
FOR CHANGES 
ator .. , the right speeds for each change in the consistency or shape N MATERIAL -~* 
of the material being processed. Such variable speed operation pays f ae Pa <—t 
A ss off in higher rates of production, a better quality product and more > 4 =F 


efficient performance of your equipment and your operators. 

ALL-METAL. Master Speedrangers provide infinitely variable speed 
in an all-metal unit. This all-metal construction gives you greater 
compactness and durability than you can get from any other variable 


speed drive. 


variable speed operation doesn’t cost 


SIMPLE COMPACT DESIGN The design is. extremely simple, con- 
sisting of a metal ring which operates at a variable position on the two 
driving and two driven cones. The position of the ring on the cones 
determines the speed of the output shaft. 

EXTREME FLEXIBILITY Speedrangers can be supplied for single 

! phase, psc? | or direct current operation. ay can be furnished | 
j ; also with integrally built gear reduction units and electric brakes . . . in 

enclosed, splash proof, fan-cooled or explosion proof construction and 

for a wide variety of mounting arrangements. 

HORSEPOWER Available in sizes up to and including 5 horsepower. 

SPEED RANGES Up to 9 to 1 are available. (Up to 15 to 1 in some 
sizes.) ‘ 

For additional information on how the Speedranger works and what 


it can do for you, write for Data 7525. 


THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 
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especially when you use 
































Antioxidant No. 6 
Antioxidant No. 5 
Antioxidant No. 22 
Antioxidant No. 22 
Antioxidant No. 5 
Antioxidant No. 6 


Antioxidant Concentration, Pounds per 1000 bbls. (active ingredient) 


Field Laborotories will evaluate Du Pont 


Gasoline Antioaidants for refiners 








GASOLINE A GASOLINE 8B 


od. 





Comperotive , pounds per 
1000 bbls. (active ingredient) needed to attain an 
induction period of 400 minutes. 


Which of the Three Du Pont Antioxidants 


Is Most Economical in Your Gasoline? 


It you have not checked the antioxidant respon tory tests, show the savings effected in two differ- 
siveness of your gasoline to a// three Du Pont Ant ent gasolines 
oxidants you may be paying a good deal more tor Test requirements and methods of handling may 
antioxidant treatment than you need to. To meet ilso affect your choice of antioxidants. Antioxi 
variations in response of various gasolines, dant No. 6 usually provides the most economical 
Du Pont offers three Gasoline Antioxidants control wherever copper dish gum specification is 
Nos. 5, 6, and 22 of importance. Where water extraction by tank 

A test with your gasoline, which you can per bottoms or in pipelines is a problem, Antioxidant 
form in your own laboratory, or No. 22, with a low water solubil- 
which we will be glad to make in ity, is generally best 
the nearest District Laboratory For samples, or for an evalua 
may reveal that one of the three tion of your gasoline, ask your 
antioxidants is considerably more Du Pont Petroleum Chemicals 
economical to use. The bar charts —— Representative or write the near- 
above, made from actual labora 8 Things For 8 living est District Office 

.. Through Chemistry 


Petroleum Chemicals 


Tetraethy! Lead Compounds Motor Mix— Aviation Mix Antioxidants — Metal Deactiva 


' 


E. 1. DUPONT DENEMOURS & CO 


e W 


MPANY (INC.) District { 
- On . 


Los Angeles 


Petroleur hem }' 





PETROLEUM 


REFINER - -.* em Rete) @:te) 4 


( di industry leaders are becoming more ; ic toward ine ind business in general. Then 
more a what would happet 
No conclusive battle has been won. The issue 


ert to the dangers of an encroachment g 
of the oil industry. The encroacl 


' 
pronounced within the past S latent 
' sut w do have a bre: ing spell > 7 
months that c mpany Bu have a breath ng px while the 
¥ determined advocates of ruinous taxes on the road 


Mr. Oil Man, ~ - ae ye don't deserve to government control attempt to work out other 
, ‘Ss , ; ipproaches possibly less obvious than direct at 
Keep Alert! : vee ses tack. Such new approaches might well be con 
ly shuddered ; uf tained in the 15 bills or resolutions that currently 
Irom gt seek to in igate the petroleum industry 
to gt nme t e 3 oO ) the Kerr bill i measure de 
| inother recent ven 
{ vernment 
through new ind the ac 
es « ! 1\ enterprise were ur 


s through c t 
cesstul. Our gy was no less crystal clear 


\nd here w ould concur with Mr. Warren's 


clus that all industri not ol alone, should 


y me! 
= give heed to these signposts and become and cor 


" 
Chen Mr. Warren reviews the oil industry's - , 
oo : tinue alert. Otherw great will be their loss 
for retention of the depletion provisions of . : 
the peopl s 
ix structure as applied to oil, pointing out 


the House Ways and Means Committee 1 ; fi 
! HE chances a 


zed that elimination of this provision was re that if both top research men 


j 


cally unsound and unrealisti and top management of all oil companies could 

Che end result, in effect, of the committee's re have sat in during last month’s session of technical 
fusal to take action is to leave the tax provisior men from Standard Oil Company (Indiana) then a 
unchanged,” Mr. Warren declared. “But also un much better grasp of this 
changed is the desire of some to force unsound tax Pointed Thoughts important phase of the oil 
measures on industry regardless of the damage of industry might be had gen 
uch action to the public economy and national About Research erally. Because at this ses 


security sion, Charles Allen Thomas 


We should recognize the warning. We must be of Monsanto Chemical Company gave “Some 
ilert and vigilant. In the present instance the oil Random Thoughts on Research Administration” 


I 


ndustry was fortunate in having a House com which rather than being random in the sense of 


mittee membership that gave attention to and casual or haphazard were quite pointed and should 


understood the fundamentals involved, and acted prove of much value to the industry 
iccordingly. But at some future day that commit Mr. Thomas made it plain, after discussing the 
tee might be wishy-washy, or just plain antagonis ‘personality’ of a research team and the effective 
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Expansion Joint of the Month 


ANOTHER ZALLEA REPEAT 


When West Penn Power Company added 
No 


in 1945, Zallea Stainless Steel Expansion 


7 Unit to its Springdale, Pa. Station 
Joints were installed to provide for expan 


the Three years later 
Zallea 
for use in its new Mitchell 
Courtney, Pa. And, a 
Mitchell, recently 
Zallea 


Here, as in 


son of 


West 


piping 


Penn again selected Joints 


Station at 
second unit at 


constructed is Ti 


Steel 


with Stainless 


Joints 


shed repeat 


equipped 
Expansion hundreds 


of cases ustomers cor 


ZALLEA Br 
Wilmingt 9 Delaware 


ITHERS 


Why Zallea Joints Last Longer 











Longer Service Life 


Assured Through 
Controlled Manufacture 


After the expansion joint cylinder has 
been formed, welded, and sized to exact 


dimensions (the length often being more 


than double that of the finished product) 
it is placed in one of several powerful 


hydraulic forming machines of our own 


design, which bulge the corrugations 


nst accurately machined steel dies 


r extreme internal pressure at the 


time the ends are forced toward 


each other. By this process, the addi- 


tional metal required in the corrugations 


s obtained 


Controlled Annealing 


After the final bulging operation, the 


expansion joints are given a full anneal 


to remove all stresses left by the forming 


on. Proper heat treatment is essen- 


ul expan 





must be slowly and uniformly heated to 
a predetermined temperature, held at 
that temperature for a definite time, then 
cooled at a definite rate. 

Standard Method Unsatisfactory 

This cannot be accomplished successfully 
by heating the expansion joint with a 
torch until it shows an indefinite color 
Yet 
in the manufacture of corrugated expan- 


points All Zallea 


such is the method most often used 


Stainless Stee! 


s10n 


Expansion Joints are properly heat 


treated in one of several gas-fired furnaces 


of the tvpe illustrated below. These fur- 


naces are ¢ quipped with the most moder 


temperature controls, capable of main- 


taining a constant temper ature at ar 


point up to 2000° F., within 25 degrees 


ord 


Recorders provide a 
The control 


permanent re 
exercised in 


Zallea 


of cach heat 


y phase of 


manufacturing 
Steel Expansion Joints assures 
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ness of research team endeavor, that “mere money 
certainly won't buy research results, but can only 
provide the proper climate for research thinking 
Merely putting a lot of men in motion usually is 
useless, he pointed out because “when a technical 
difficulty arises, the really important thing 1s to 
find a research mind capable of coping with the 
problem and giving it a chance to function.” 

The need for good management-research rela 
tions was stressed in Mr. Thomas’ remarks. “The 
best research administrators are courageous in 
dealing with management pressures,” he declared 

They understand the strong incentives which 
often make it seem vital to meet certain time 
schedules, but they know that the earliest com 
pletion of a project may result, not from frantic 
and futile motion, but from the application of 
sound research techniques.” 

\s to research costs, Mr. Thomas observed that 
we may be able to supply a host of useful figures 
to our designers, constructors and operators if only 
we apply our best research minds to the job and 
realize very early in the course of a project that 
we are going to need these data 

Laboratory research should be just as thorough 
and complete as circumstances will justify and a 
definite effort should be made to anticipate what 
will be needed to make economical design, con 
struction and operation feasible,” he declared 

This should be regarded as a normal part of 
research. A dollar spent in the laboratory may 
save fifty in the new plant.’ 

Che role which research plays in industry’s 
development is another phase of the general ques 

which Mr. Thomas touched upon. Here is the 
perhaps most interest to a large segment 

ndustry 
experience of American industry is that 
is surely the best investment it can make 
appl 


me to well-administered research 


ication of a reasotr able portion of 
industry 
innot only buy itself an ‘insurance policy’ but 
better yet, it can forge ahead. Companies which 
have effective research under con petent top man 
agement likely will become larger at a rapid rate 
The important thing to realize is that well 
idministered research produ es accelerated growth 
so long as free markets for goods exist,” the 
speaker declared in giving voice to a two-pronged 
responsibility: “Top management and _ research 
management should look honestly at research 
budgets. The relation between effective research 
and corporate expansion should be clearly recog 
nized and the consequences foreseen. When top 
management approves resear h budgets itis com 
mitting itself to future financing, personnel pro 
curement and organization. And when research 
proposes and accepts budgets, it, too, must be 
prepared to face personnel organization and facili 
ties problems inherent in a rapidly expanding 
research program.” 
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'Teose who hold stock in American business 
should be more active in expressing their opimions 
to government officials concerning the national 
debt, attacks against “big business” and controls 
over business and industry 
This has long been the ex 
pressed opinion of PeTRoLeuM 


Tell Officials 
YOUR Views 


REFINER; so it is with consider 
able satisfaction that we print 
full and vigorous concurrence from George \ 
Holton, board chairman of Socony-Vacuum Oil 
Company, Inc., New York 

“It is within the power of aroused stockholders 
and employes to accomplish much more than can 
management,” Holton said. “They have a lot of 
votes and the politicians know it. In numbers they 
will rival any other group. Your incentive must 
come from an appreciation of what losing the 
fight will mean to you and your children and from 
the realization that, while individually your voices 
may be small, in the aggregate they can be heard.” 

Holton urged that stockholders take an active 
part in politics, regardless of party, for the pur 
pose of getting political leaders of good character 
particularly in all party organizations so that re 
gardless of which party wins there may be greater 
expectation of capable, honest office holders, He 
also urged that stockholders write to their con 
gressmen and senators when proposals are made 
which seem inimical to business. 

“In short, stockholders must look out for their 
own interests, not only by keeping a critical eve 
on management but by putting their shoulders to 
the wheel on occasions like the present when we 
are all so deeply mired in politically-inspired cor 
trols that our struggles to forge ahead in business 
seems merely to get us in deeper,” Holton cor 
cluded. 


| ETROLEUM REFINER last month carried a news 
item relating to appointment by Governor Shivers 


of Texas of an Oil Industry Advisory Committee 
composed of representative persons from each 
segment of the petroleum indus 
try for the purpose of furnishing 


Spreading 
From Texas 


technical information in an ad 
visory capacity to the Texas 
Legislative Council 

Many competent observers feel that this move 
is one that will help Texas iron out its own oil 
industry problems and do so before the federal 
government seeks to step in and take over. The 
committee is destined to become a medium by 
which all levels of industry can meet on common 
ground and tel! their story and considerable good 
should result from its proper functioning 

Inasmuch as Texas petroleum problems are 
similar to those found in other states, it appears 
altogether possible that an efficient job by this 
new group will lead to like setups in other states 
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IF YOU WANT TO KNOW | 
ABOUT TUBE CLEANERS | 


ash the men who use teem ) 


Why do the men on the firing line in a tough 
job of still tube cleaning, almost invariably 
demand Lagonda where they have any choice? 
It is because the Lagonda has the power and 
stamina to tear through the job quickly, to 
make a mean task easier, to complete its assign- 


ment without failure or undue trouble. 


According to one refinery engineer, the only 
thing his men worry about is that “the excep- 
tional power of the motor will tear up the 
cutter head.” This has never happened. And 
it will not, either, if it’s a Lagonda cutter head 
— for while the 1100 series Lagonda cleaner, 
with its ball thrust bearings and full lubrica- 
tion system, transmits all the power of com- 
pressed air with practically no friction loss, 
the Lagonda cutter head of any type is built to 
take it, developed through long experience to 
balance the power of the motor behind it. 


If you want an authoritative opinion on 
tube cleaners, ask the men who do the work. 


They know. 


ELLIOTT COMPANY 
Lagonda Division, SPRINGFIELD, OHIO 


Plants at: JEANNETTE PA. * RIDGWAY, PA 
AMPERE, N. J. * SPRINGFIELD, O. * NEWARK, N. J 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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REMARKS made by Mr. Holman 
before the annual meeting of 
shareholders at Linden, N. J., 
early in June are contained in 
the accompanying text. Interest- 
ing forecasts of beth the foreign 
and domestic situation as well 
as other pertinent observations 
are included in his text which, 
because of Jersey's rank, take on 
added significance. 





EUGENE HOLMAN 


than it was tor the first hve months of 
1949; gasoline demand has been strong 
colder than average weather in Marcl 
and April resulted in demand for heat 
ing oils that was 35 percent greater than 
during a similar period of last year 
These factors, plus a shortage of coal 
increased the demand for residual fuel 
oil 
All told, total domestic petroleum de 
mand for the first four months of 1950 
is about 11 percent greater than during 
the comparable period of 1949. We es 
timate that for the entire year, total d« 
demand will average between 
6 and & percent more than last 
There are many factors that 
aid the oil business. For exam 
building is 60 percent higher 
was last year il burner sales 


| 


recent higher an passenger car 


up 25 percent. Things like 
opes and we think now 
woduction and refinery 
domestic industry may be 


400.000 or 500,000 barrels 


Foreign Picture 


e reasot 


me\ 
The deman« 
ducts has contimuc 
trade and financi 

they ate still wit 


ments indicate 


exal 
year we reached an agree 
he Argentine government by 
we temporarily re-established 
the Argentine. During t 
terim period, our local company ar 
Argentine government are attempting 
work out some long rm agreement 
satisfactory to both parties 
More recently throug! 
tioning in Great Britain weet me 
to sell increased quantities of gasoline 
there. For the additional amounts sold 
we will accept sterling, rather than dol 
lar payment. The present arrangement 
ill continue until our expanded Fawle 
rehnery near Southampton goes 
stream n 1952. We anticipate during 
this interim pert xl that we vill exper 


difficulty wu utilizing the ster 


difficul 
vercome and understand 
between the brits and Ameri 


vernments iF t resumed im 
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Tidelands Decision 
Imperils States’ Rights 


An interview with 





EDITOR’S NOTE 
Wr. Baker calls uf 
than 30 years’ 
attorn and 


t the 





g » re 

1945, Texas 
more 

rentals 


had 











The Kern Steam Plant, with an in- 
he Kern Steam Plant and the extension to stalled rated capacity of 175,000 kw, 
recently completed for the Pacific Gas 
Station P of the Pacific Gas and Electric Company and Electric Company in Kern County, 
: about 300 miles south of San Francisco 

represent the finest examples in the country of cen- in the San Joaquin Valley. 


tralized control in steam power stations. The extension to Station P, with an 


installed rated capacity of 222,000 kw, 
designed and constructed by Stone & 
Webster Engineering Corporation for 
the Pacific Gas and Electric Company 
at Hunters Point, San Francisco. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC. 





VULCAN PATENTED Misr Traps 


TOP VIEW OF MIST TRAP DECK 


SIDE VIEW OF MIST TRAP DECK 


SECTION OF MIST TRAP 


For the elimination of Liquids or Mist entrained in 
Gas or Oil Vapors 


VULCAN Scrubber or Mist Traps 
Cast Iron, which material in itself ; 
mum absorption surface. The Trap « 
Units—a Turbinated or Ce 
nation with a super-imposed ¢ 
Iron Chimney. The Chim: 
downwardly directed 


spi il 


} 
tace, and having outlet ports at 1 


t 
e recovered liquids. The wu 
| ck and the deck w 
! the vessel she 
with openings undern 
ich the y ipors enter int 
1 ited Cap The velocit 


the Centrifugal Cay 


HK CORPORATION 


f 
oo *VWuEEAN - 


Specialized experience of over 35 years in the building of 
Pressure Vessels for Natural Gasoline Plants, Refineries and 
Chemical Plants, places VULCAN in the foreground for Leader- 
ship in Quality, Workmanship and Maximum Ultimate Service. 


VULCAN STEEL TANK CORPORATION 


3207 Dewseon Road 


TULSA, OKLAHOMA 


Telephone 6-1118 
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interests all neerned. It 

lease to the states the offsh« 

within their traditional boundaries 
(thereby confirming ownerships which 
were established over a period of about 
150 years), provide a federal leasing pol 
icy for areas outside traditional state 
boundaries, confirm leases heretotore ac 
quired from the states, and allow the 
states to extend their boundaries to the 
miter edge of the continental shelf for 
the purpose of applying their conserva 
tion regulations to oil and gas opera 
tions. This bill is supported in principle 
by the Governors’ Conference, the 
American Bar Association, and other 
civic and patriotic organizations, and 
has the active and vigorous support ot 
the National Association of Attorneys 


General 


A year ago Speaker Rayburn under 
took to work out with the states and the 
Federal Government a draft of bill 
(later introduced as H. R. 5991) placing 
in the coastal states leasing authority 
over submerged lands within their tra 
ditional boundary lines and leasing au 
thority in the Federal Government over 
the areas on the continental shelf be 
yond, and dividing between such states 
and the federal government the bonuses, 
rents and royalties derived from both 
state and federal leases. This bill out 
lines a sound leasing policy. It likewise 
offers a reasonably fair solution of the 
problem from the standpoint of the federal 
government the states, and the bona 


fide holders of leases from the states 


@. What t T md lease 
prot ” ut ri } det pment of 
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erai contr 
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G-R TYPE FST EXCHANGER G-R TYPE B HEATER 


G-R REBOILER G-R TYPE CBC HEATER 





G-R TYPE FST COOLER 


GRISCOM-RUSSELL . PIONEERS IN HEAT TRANSFER APPARATUS i 





This Badger-built plant is a model of top- 
notch engineering and construction. To help 
make it so, G-R Exchangers, Coolers, Heaters 
and Reboilers are used, because of the proven 
excellence of G-R Heat Transfer Apparatus. 


Here, as in other petroleum refining and 
chemical process plants all over the world, 
G-R Heat Transfer apparatus w lected to SS 
‘ <a : anster app : us Was se — A shell-and-tube unit with many distinctive features for 
assure maximum effectiveness at minimum efficient performance with minimum attendance and main- 
. . tenance expense. 
operating and maintenance cost. 


G-R designs include bare tube and finned tube 
units for every heat transfer requirement, 
based on our unequalled specialized experi- 
ence of more than 80 years. Each G-R unit has 
many exclusive and distinctive features which 
have been developed through continuous 
pioneering and which are unobtainable in 


other designs. G-R REBOILER 


ag E Ate Widely used in process industries, ond available with 
Write for bulletins describing heat transfer either bare tubes or K-Fin helically finned elements. 


units in which you are interested, and be sure 
to consult the G-R engineers for your par- 
ticular needs. 





THE GRISCOM-RUSSELL CO. 
285 MADISON AVE., NEW YORK 17, N.Y. 


G-R TYPE B HEATER 
A simple, practical design, highly efficient 


J, 


on moderate pressure, Pp 
duties. 
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BALANCING GASKET DENSITY 
AGAINST UNIT LOAD... 


Whether the gasket is 125” or .175” or 


.285" in thickness 


And whether the load is 5,000 lbs. or 40.000 


lbs. p.s.i. of gasket area 


And regardless of temperature, pressure, 
thermal or physical shock, corrosion, vibration, 


unusual stress or other factors 


Each Flexitallic Gasket is so designed that, 
when bolted up ¢ old with 30,000 lbs. stud stress, 


the spring action is at its highest efficiency. 


Balanced density against unit load. 





The basic Flexitallic principle the spiral 
winding of V-crimped spring-like metal plies 
alternating with plies of filler lends itself 


naturally to almost unlimited variation. 


The physical and chemical properties of the 
several metals, the different types of filler, the 


relationship of filler to metal in winding all 


these are variables in the hands of the Flexitallic 
engineer. Using the most precise instruments 
for the determination of yield values, resilience 
and gasket density, he builds each Flexitallic 
Gasket to an exact standard of performance. 


If safe sealing is of serious concern to you, 
give us these facts on your gasketing require- 
ments: (1) Fluid to be confined; (2) Type of 
Flange and dimensions; (3) Operating pres- 


sures and temperatures; (4) Bolting data. 


In return we will send you a genuine Flex- 
itallie Spiral-Wound Gasket. Test it severely — 
in your laboratory or on the job. The resul's 
will show you why the great oil refineries, 


chemical industries, power plants, ship yards, 


ship-operating companies and others in the 


high-pressure, high-temperature field are stand- 
ardized on Flexitallic Gaskets. 


FLEXITALLIC GASKET COMPANY 
Eighth and Bailey Streets, Camden 2, es: Iie Go ude 


The name “Flexitallic” is the registered trade mark identifying the 
original (patented) Spiral-Wound Gasket. Now —for your protection 
and ours— this trade mark FLEXITALLIC is stamped into the outer 
ply of every genuine Fiexitallic Gasket. Your guarantee of quality. 





NORTH COWDEN PLANT—Above is shown the power plont area of the NEW GAS PLANT—Formal opening last month of this $5.5 million 
North Cowden gasoline plant, near Odessa, Texas, operated by Stanolind Richfield Oil Corporation gas processing plant in the South Cuyama Vol- 
for a group of 21 owners and formally opened June 30. (See item on page ley, Calit., oil field marked the second anniversary of the company's dis- 
154.) Pictured are two gas-fired boilers each with a capacity of 42,500 covery of oil in the valley. A processing capacity of 30 million cubic feet 
pounds of 300-psi. steam per hour and a direct-forced heater which has of gas daily will yield 150,000 gallons of liquid petroleum products and 
capacity of 36 million Btu.s per hour. The plant can currently process 24,000 mct. dry gas a day. This gas is compressed and reinjected into 
50 million cubic feet of gas daily but is planned to double this capacity underground oil reserves where its pressure increases the ultimate recov- 
when needed. Recovery is about 150,000 gallons of natural gas liquids ery of light oils from the oil reservoir. Aerial view of plant is shown in 
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France Gets ECA Aid 
For Two New Cat Crackers 


The Economic Cox peration Adminis 
tration has agreed to he Ip finance instal 
lation of two new cat cracking units at 
French refineries for the purpose of step 
pD 
, 


ing up gasoline yields and minimizing 
roduction of heavy fuel oil 

France, ECA will finance approxi 

$2.9 million of the $10 million 

of a cat cracker to be installed at 

La Mede refinery near Marseilles 

and a gas recovery system at the Gonfre 

ville refinery near Le Havre for Com 

pagnie Francaise de Raffinage It also 

will put up $1.8 million of the $10 million 

cost f a cat cracker for the Jerome re 

finery near Le Havre of Standard Fran 


aise des Petroles 


Dow Chemical Announces 
Texas Million Expansion 


Engineering and design work for Dow 
Chemical Company's $30 millon expat 
sion at Freeport, Texas, is in progress 
wit onstruction to begin in the near 
future. Ay 


ncrease ¢€ 


roved plans call for units t 
ctric power output and pre 


luctior factiities of ethvlene chlorine, 


styrene, glycol, vinyl chloride and vinyl! 
idene id raw materials essential 
f Dow's new Sarat 
plastics as well as a wick 
emicals including perma 
treeze 
chemical plants at Free 
D lant , which ts situated on the 
Intracoastal canal, will get most of the 
expansi ‘ant B is six miles nort 


west or } trazos River 


Cities Service Plant 
Sets August Completion 


Ser (hl Company estin 


j 


r 
ur plant at Ci 

| about August 
site abutting 


new plant 


the photo above 


stocks will be obtained from the solvent Sohio Cat Cracker 


refined lube oil plant at Lake Charles, 

La. and barged up the Mississippi and ToBe Ready in November 
Illinois Rivers and connecting water The 268-foot Cleveland cat cracker of 
ways to the new facilities Standard Oil Company (Ohio) is ex 
pected to be completed in November, 


Carthage Completing three months ahead of schedule. The 


unit will be capable of converting daily 
Brownsville Plant 18,000 barrels of partially proc essed 


Construction of Carthage Hydrocol crude into high-grade gasoline and other 
Inc.'s, plant at Brownsville is practically light oil products 
complete with operations to be started Che $4 million expansion and modern 
in the near future, according to Frank ization of cat cracking facilities at the 
M. Dawson, vice president No. 1 Cleveland refinery is part of 
Carthage was organized to manuta Sohio’s three-year $100 million capital 
ture synthetic high octane gasoline and investment program 
by products important to national de 
fense by a new process utilizing natura Socony-Vacuum Develops 
gas. The entire outstanding stock of  Brefabricated TCC Unit 
Carthage is owned by several private 
mpanies These companies invested An inexpensive “package” Thermofor 
$214 million, with a loan of $18% mi catalytic cracking unit has been devel 
lion agreed on by the Reconstruction yped by Socony-Vacuum Oil Company, 
Finance Corporation, to complete finan¢ Inc., in two sizes—one with a nominal 
ing of the project thruput capacity of 3000 barrels per day 
f feed stock and the other of 6000 bar 
Bell Oil and Gas Company rels. Socony-Vacuum said the new pack 
age units incorporate all the latest devel 


Contracts Platforming Unit opments in the TCC process, including 


Construction is underway on The Bell the recently-announced one which uses 
Oil and Gas Company's new Platform an air lift instead of a bucket elevator 
nit being designed and engimeered for returning the catalyst to the tops of 
for the Grandfield, Okla... refiner b the plants. The units are designed for 
Universal Oi! Products Company. The small and moderate size refineries to 
unit, which is expected to be placed in produce high-octane gasoline 
operation this coming autumn, will have The unit can be prefabricated entirely 
a nominal charging capacity of 1500 bar in shops and shipped by rail to the re 
rels per stream day of mixed straight finery site. A specially-braced but other- 


run and cracked gasolines wise conventional oi] well derrick serves 
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The terminal 
addition to 
laboratory facilities 

ympany's ocean Ground w 
New South this 


apacity is to be enlarged Cher 


at Colmslic 


Mathieson Hydrocarbon 
Pushes Kentucky Plant 


rk was to have 
month on Mathieson 
ical Corporation's $17 mullion 


Construction ynpleted. In 
ng and 
at the 

at Pulpit Pont, 


rage 





begun early 

Hydrocarbon 
chem- 
Brandenburg, Ky. To be in 
1951, the plant 
ncluding 
hydro 
t 


cons 
Wales, st 

at «=Yarraville B 
ind Carrs 


rkenhead Fremar tle, ical plar t at 


by the end of 

will produce chemical pr 
permanent type anti-treeze ut of 

} carbons ntained ir 
ported by Tent 
pipe lines Texas and | 
See May ve 67.) 


Derby Oil Planning 
Cat Cracker at Wichita 


Derby Oil ( plans t 
estimated $2 million on the 
of a cat cracking unit at 
Kat refinery Dhe unit 


mpany wi d in the product 


operator 
«ducts 
Asphalt from New Plant 

Utah Oil Refining Company has starte 
hipments fr new $250,000 asphalt 
Lake City, Utal 


unit 


natural gas 


m its essee Gas Transm! 
blending lant in Salt 


includes three 


products—road 
aspt alt cements 


(Output t the new 
. ‘ 


apor ty] t asphalt 
alts 
asphalts, used im highway 


Foster Wheeler Builds ‘anillios 
Dow Hypersorption Unit 
ter Whe Corporation will | 


Johnson Oil to Get 
Oklahoma Platforming Unit 
johnson Oil Refining ( r 
d, Okla nal here Chaser’ 4 yt ar 
In ity ntinue to be 10,000 
barrels dail However ver the next 


its 6000 bar 
I Capac 
1951 


# the plant wil 


i apa y f 15 


Mine Safety Appliances 
Dedicates New Lab 


~atety equi 





ment a 
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hie 


Vacuum Oil Enlarges 
Australia Storage 


Notice 
Refinery and other Plant 
Construction 

“‘boxscore’’ which has ap- 
peared on a monthly basis 
for almost three years in 
Petroleum Refiner will, until 
further notice, appear quar- 
terly. The next such tabula- 
tion will be in the October, 
1950, issue. 
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REFINERY and Other PLANT CONSTRUCTION 
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Is your heat exchanger tube and sheet problem 


Different ? Tougher? 


It may seem so to you—but it may not be so to us! 


OVER THE YEARS, our Technical Department 
has helped many users of heat exchangers... 
studied their particular problems ... suggested 
materials ... checked on the results. In the end, 
the best answer to each problem has gone into 
our files, ready for use when a similar prob- 
lem arises. 


WHY NOT DRAW upon this broad Anaconda 
experience to solve your heat exchanger prob- 
lems? Our Technical Department welcomes 
‘ ‘ j UPPER PHOTO shows Adams two-shell, 
the opportunity to place it at your service. If sing!e stage aftercooler designed to con- 
, %’. aeadine tree, mm & F . trol temperature of compressed air and 
you don't already have a copy, let us send you so coniente water ead off venom peab- 
“ANACONDA Tubes and Plates for Condensers | ent. The condensate is removed by a 
9 separator. Built by R. P. Adams Com 
and Heat Exchangers.” Just ask for Publica- pany, Inc., Buffalo, N. Y 
tion B-2. The American Brass Company, LOWER PHOTO shows tube bundle for 
. Crt . aftercooler. ANACONDA Arsenical Admir- 
Waterbury 20, Connecticut. In Canada: stay Robben, Mica: tisead Yoho Shoat ond 
Anaconda American Brass Limited, New Brass Baffles 


Toronto, Ont. 


For efficient heat transfer ANACON pA 


HEAT EXCHANGER TUBES 
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* 
ALUMINUM ...BRASS... COPPER... MONEL 
* 
NICKEL...STEEL...STAINLESS STEEL 
= Sheets + Tubes + Plates + Bars + Fittings * Accessories 
x Onder from your nearby warchouse 
ST. LOUIS 15, MISSOURI 5206 Brown Ave... .GOodfellow 1234 
HOUSTON 3, TEXAS.. 711 Milby Street... . .CEntral 8881 
TULSA 3, OKLAHOMA................ .302.N. Boston 

NEW ORLEANS 12, LOUISIANA 432 Julia Street...... . . .Canal 7373 
DALLAS 9, TEXAS..... 6211 Cedar Springs Rd... Dixon 4-3925 
DENVER 2, COLORADO.................817 Seventeenth AComa 5891 


KANSAS CITY 16, MISSOURI 1300 Burlington. ......NOrclay 3516 


“Not warehoused in Kansas City or St. Lovis. 


METAL GOODS CORPORATION 
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COMPANY 


REFINERY AND OTHER PLANT 


Plant Site 


Preyect 


Estimated 
Cost 


Capectty 


CONSTRUCTION—Continued 


States 


Prebble 
Completion 





Indiana Farm Bureau 
Cooperative Assn 
Indiana Farm Bureau 
Indsana Farm Bureau 

Midland Co-Op 
Wholesale Co 
Minusmipp River 
Puti Co 
National Co-Op 
Refinery Asa 


The Ohio Oil Ce 

Oklahoma Refg. C« 

Pan-Am Southerr 
Corp 


Petes 


Petroleum Special 
ties, Ine 

Philhpe Petroleun 

Phillips Pet., et al 


*The 
Ref 


Shallow Wat 


Bocon y-V ac 
y-Vacuum 


Ohic 
Oho 
Yh ve 
Oba 
Man 
Obic 


Ob 


Mandard 
Standard 
Standard ( 
Standard 
Standard 
Standard 
Standard 
The Texas ( 


Vickers Petroleur 


SOUTHWEST 


Alba Refg. C« 

Rarnedall Oil 

Carthage Hydroc 
Ine 

Del Rey Petroleum 


{ OF 


I, DuPont de 
Nemours Co., Ine 
Faso Standard Ol ¢ 
*Ethy 
Fullerton Ou Ce 
ha K 


Humble ( 


Humble O41 
Humble O4R 
Humble O&R 
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“Corrosion Problems in 

Gas Purification Units 

Employing MEA Solutions” 

By: Paro C. Rresenreco, 

Research Chemist, and 

Cryoe L. Bromo, Assistant 

Director of Research 
Abstract: Experimental work is described 
on testing of various steels and alloys for 
corrosion resistance in gas-treating solutions 
employing monoethanolamine. A theory of 
such corrosion is developed. Apparatus and 
methods are detailed, and data are pre- 
sented in tables and graphs. 


“Chemical Deterioration 
of Cooling Tower Lumber” 
By: Ciro L. Brom™, 
Assistant Director of 
Research, and 
Hewry D. Prazren, 
Research Chemical Engineer 
Abstrect: So-called “delignification” of 
cooling tower lumber is discussed, aug- 
mented by field observations and experi- 
mental data 


"Effect of Pulsation on 
Gas Measurement” 
c F vy ATES. 


Research Engineer 


Abstrect: This paper discusses the effect of 


n the accuracy of medsuring 


Data are pre 
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BE SURE WITH FLUOR 


DESIGNERS AND CONSTRUCTORS of Refinery. Natural 


sented showing the relationship between 
magnitude and nature of the pulse and the 
resultant readings recorded by the measur- 
ing instrument 


“Fractionating Absorbers 

in the Petroleum Industry” 
By: J.C. Hannan, 
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“Mechanical Vibration of 
Piping Induced by 
Gas-Pressure Pulsations’ 


vibration in compressor and compressor 


dependent installations ts indicated 


“A Critical Analysis of 
Methods of Determina- 
tion of Water Dew Point 
in Hydrocarbon Gases” 


By: F.C. Riesenreco 
Research Chemist, and 
HD. Pracres, 

Research Chemical Engineer 


Abstrect: The authors have found that the 
values obtained from conventional dew 
point determination apparatus do not give 
true results when used on gases effluent from 
liquid dehydrators A theoretical explana 
tion for this phenomenon and a description 
of a method for determining the absolute 
water content of gases from thi type of 


lehydrator is offered 


“Purification and 
Dehydration of Gases” 
By: C. L. Biomm 
Assistant Director 
and W. F. Cart, 
Process Engineer 


{ Research 


Abstract: This paper covers the chemistr) 
and chemical engineernng of regenerative 
processes for removing hydrogen sulfide and 

, 


carbon dioxide from gases by use of amine 


processes together with thew sumultaneou 
or subsequent dehydration. In addition there 
is presented a description of the engineering 
feature 


plants which treat ga 
f 
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“ai f<oy metric 


fier Powered 


Milton Roy Controlled Volume Pumping 
Systems May be Your Answer 


With these pumps hydraulic pressures up to 25,000 
psi may be obtained and maintained automatically. 


You can pump in volumes up to 405 GPH and as 
little as 2.5 cc per full stroke—and regulate capacity 
while operating 


As many as a dozen or more liquids can be pumped 
in precise ratio, one stream to the others. 


Chemicals, corrosives, sludges and slurries, solids and 
fibres in suspension, other “dificult” materials can 
be pumped 


They are ideal pumps for use where explosion haz- 
ards are present—the answer to the Safety Engineer's 
prayer. 


LON 


Available are an almost endless variety of low cost 
pneumatic controls (also manual, mechanical, elec- 
trical and electronic controls) with which to engineer 
completely automatic feed systems. 


Milton Roy “aiROYmetric” pumps offer you oppor- 
tunities for savings that may well amaze you. New 
Bulletin #450 contains all details, capacity-pressure 
tables, shows many types of automatic control equip- 
ment. Contains also drawings of typical systems for 
hydrostatic test purposes, blending or formulating, 
bottle filling, sampling industrial wastes, etc. 


Write for Bulletin +450. Ask for recommendations 
on specific pumping problems. 
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Dow Caustie Soda 


“serves industry 


i 
Y ... with unequalled distributing facilities 
1. Three producing plants—in Michigan, Texas and Cali- 
fornia. 
Caustic Soda Solution bulk tank terminal distributing 
facilities—Carteret, N. J. and Charleston, S. C. 
Caustic Soda Solid, Flake and Ground Flake terminal 


distributing facilities—Chicago, Ill., Charleston, S. C., 


and Port Newark, N. Be 
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THE DOW CHEMICAL COMPANY ) 
MIDLAND, MICHIGAN 
Mew York + Gesten + Philedeiphie + Washington + Allenta + Cleveland + Detre + Chicage 
St. Loews + He + SeanPr + teosAngelet + Sectile 
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AFTER... 


Republic ELECTRUNITE “NI 
Pressure Tubes are made “ 
from highest-quality flat- 
rolled steel, both sides of 
which are thoroughly inspected 
before being formed into tubu- 
lar shape. Thus, the inner surface 
of every tube is free from scabs, 
slivers,rolled-in scale and scale pits. 


‘ 
y 








In the ELECTRUNITE 
Process, clean flat-rclled 
steel — always of uniform 
thickness enters the first 
in a series of cold-forming 
rolls... 


«in which increased 
curvature in each stand of 
rolls gradually forms the 
flat steel into uniformly 
round tubular shape ... 


.. after which it is welded 
by Republic's improved 
electric resistance welding 
process, and emerges in 
the form of uniformly 
strong, sound tubing. 





July, 1950 


ELECTRUNITE PRESSURE TUBES ARE, 


INSIDE AND OUT 


fe very nature of the modern 
ELECTRUNITE PROCESS 
means that there’s a big difference 
between Republic ELECTRUNITE 
Pressure Tubes and those made by 
other methods of manufacture. 


In the ELECTRUNITE Process, 
highest quality flat-rolled steel is 
cold-formed into shape and electri- 
cally welded into strong, sound 
tubing. Careful visual inspection of 
the flat surface which becomes the in- 
side wall of each tube provides posi- 
tive proof that there are no hidden 
defects or trouble-inviting pits in 
the wall. Each length of ELECTRU- 
NITE Tubing is smooth and clean, 


inside and out—uniformly strong and 
sound throughout its entire length. 
Yet, thorough visual inspection is 
but one of the many rigid testing and 
inspection procedures which are a 
vital part of the ELECTRUNITE 
Process. Expansion tests . . . crush 
tests . . . hydrostatic pressure tests 
... all combine to give you the fullest 
possible assurance of dependability 
and satisfaction when you use 
ELECTRUNITE—the original resis- 
tance welded Pressure Tube. 

For complete information, including 
a list of sizes, gages and analyses— 
or prompt technical assistance on a 
specific tubing problem, write, wire 
or phone today. 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION « CLEVELAND 8, OHIO 
Export Department: Chrysler Building, New York 17, New York 


ELECTRUNITE 
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ASHCROFT and MICROSEN 
TRANSMISSION SYSTEMS 


Score New Advance in the Field of Remote Indication 


ASHCROFT PNEUMATIC AND MICROSEN ELECTRIC PRESSURE AND TEMPERATURE 
TRANSMISSION SYSTEMS COMBINE .. . SIMPLICITY, EASE OF INSTALLATION 
AND MAINTENANCE... LOW COST... AND HIGH OVERALL ACCURACY 


% 


ASHCROFT PNEUMATIC PRESSURE TRANSMISSION SYSTEMS 


where it is desired to avoid expensive, high vacuum ranges. There is an extensive selection of Bourdon tube 

















Particularly suitabk 
pressure piping or to mh ne 
hquids and gases close to their sou Pressure indications are Temperature [Transmission —In addition to pressure measurement, 
transmitted by means of low pressure »ver distances up to the Ashcroft system can be used to measure temperature tn applhi- 
1000 feet. Installation costs, leakage and uintenance problems, cations where a thermostatic element would be more applicable 


nherent with high pressure lines, are eliminated. These systems than thermocouple actuation. Information about these systems 


nflammable, hazardous or corrosive materials and protective devices for all conditions of service 


measure pressures up to 50,000 psi, including compound or straight available upon request 
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MICROSEN ELECTRIC AND ELECTRO-PNEUMATIC TRANSMISSION SYSTEMS ... PRESSURE OR TEMPERATURE 
These systems the Microsen Electric Pressure, the Microser Microsen Electric Temperature Transmission Systems 


| ir Micr tro-Pneumat eT transmit temperature indications wherever process temperatures 


t should be mdicated at one or more points some distance from the 
| : temperature source 
Microsen Electric Pressure Transmission Systems (i!lus Microsen Electro-Pneumatic Temperature Transmis- 
tr leal wherever rocess pressures should he sion Systems provide the most accurate, asily maintained 
remot ated overt stances of more than 1,000 teet, where means of converting electrical temperarur ndications at a 

mal control, or remote point inte low pressure, pme nat signals tor temperature 


lor ites indicating, recording and contro 


THE VERSATILITY OF MICROSEN TRANSMITTERS 


Beyond the transmission of pressures and temperatures, these instruments can be used for transmitting, amplify- 
ing or releying @ wide variety of electrical measurements. Typical fields of application available upon request. 
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HEAVY-O& LET DOWN TILL ATION 


108 B./HR 


HOURLY QUANTITIES ON CALENDAR 
DAY BASIS 

USE O39 SF 
UTILITIES REQUIREMENT 


POWER 29,000 KW 
STEAM 135,000 LB/HR 


FOR ACTUAL QUANTITIES 


eae 
6375 B/HR.* 15,300 B/CD 


TOTAL 16,630 B8/CD. 


570 B/CD. 


17° API 
TOTAL 17,200 B/CD. 


PLANT FUEL 





64 B/HR 
“529 MM BTU/HR, 


Figure 1. Material Balance Flow 

Diagram for 16,500-Barrel-per-Cai 

endar Day Residual-Oil Hydrogena 
tion Plant 


Residual-Oil Hydrogenation 


= Al. oils are now burden 


some to refiners. According to pub 
lished statements’ of petroleum-indus 
try representatives, such residual oils 
will be in ample supply for many 
years. 
Hydrogenation 
for the 
distillate oils 
usually 


offers 
conversion of such fuels into 
Residual! 


a possibility 
and 4 asoline 


oils have a high content of 


sulfur and nitrogen. which are re 
moved by the hydrogenation process 
The processing of residual oils from 
sour crudes poses no special prob 
le ms 

A recent publication® contains plant 
and operating costs for producing gas 
oline by hydrogenation. Equip 


ment and plant cost data given in that 


coal 


report are used to estimate the cost of 
a residual-oil hydrogenation plant. The 
10,000-psi 
cause at this pressure cracked residues, 
regardless of type and origin, can be 
processed with high thruput and yield 
In many cases a lower working pres- 


pressure was selected be 


sure will be more economical 

The flow sheet used in this study 
was based on the assumption that the 
1950 
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refiner will convert heavy residual oil 
into distillates: Diesel 
fuel, kerosine, jet fuel, gasoline, ete.., 
or catalytic cracking feed stock 
also assumed that adequate cracking 
capacity is available in the refinery to 
convert the distillate fuels to gasoline 


high-quality 


It was 


if required Therefore, complete hvdro 
genation to gasoline, although possible 
with a high 
this study. The hydrogenation plant is 
considered as an integral part of the 
feed, fuel 


and utilities are obtained from the re 


yield, is not included in 


refinery; residual oil gas 
finery and hydrogenation products de 
livered to it. The cost of utilities pro 
duction has not been included since in 
pur 
other 


many areas the power can be 


chased more economically, in 
cases the additional investment will be 
governed by the capacity of existing 
facilities. For installation 
this factor should be investigated to 
determine its effect on investment. 

A cracked residue having the follow 
assumed as feed: 
Specific gravity, 1.02 (7° API), vis- 
cosity, above 300 SSF at 122° F. The 
yield of hydrogenated products is 


a spec if 


ing properties is 


mpany Publication 
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WITH APPLICATION of new 
developments and the use of 
large units the hydrogenation 
process appears economical for 
the conversion of heavy residual 
oils to distillate fuels in some 
areas. Commercial and pilot 
plant experience indicates that, 
on a calendar day basis, 17,200 
barrels of distillate products can 
be produced from 16,500 barrels 
of residuum feed stock. Fifty 
cetane number diesel fuel and 
motor grade gasoline are the 
main products. They are char- 
acterized as essentially satu- 
rated, low in sulfur and nitrogen 
regardless of the feed material. 

Estimated plant costs are 
$1800 to $2000 per daily barrel 
of product. 

A pay-out time of 4 to 6 years 
in the Midwestern and Cali- 
fornia areas and of 5 to 8 years 
in the Atlantic Coast area is 
calculated at market prices of 
June, 1949. 

Mr. Skinner is chemical engi- 
neer, coal-to-oil demonstration 
branch, Office of Synthetic 
Liquid Fuels, Bureau of Mines, 
Louisiana, Mo. Present address 
of Messrs. Donath, Schappert 
and Frese is Koppers Company, 
Inc., Pittsburgh 19. 


based on a total sulfur, nitrogen, and 
oxygen content of 4 percent in the 
feed. These elements are removed as 
H.S, NH, and H,O. Feed stocks of 
lower gravity (higher API 
gravity), such as straight-run residues, 
consume less hydrogen and could be 
processed with a higher throughput 


specific 


and lower cost. 

Data for residual-oil hydrogenation 
in commercial plants® were adjusted to 
the production of distillate oil in a 
combination process using other com- 
mercial* and extensive pilot-plant® re- 
sults 
typical 


These data can be regarded as 
and representative although 
may be necessary for a 
residual oil, The main differ- 
ences in comparison to coal hydrogena 
tion are lower hydrogen, power and 
steam consumption, higher through- 
puts and coal-handling 
equipment, 

Figure 1 is the flow the 
plant. Sixteen thousand five hundred 


corrections 
spec ifve 


omission of 


sheet of 


83 
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Figure 2. Flow Diagram of Stoll Arrangement for 16,500 Barrels Per Calendar Day Residual-Oil Hydrogenation Plant 


barrels per 


day are hydro 
a combined liquid- and 
vapor phase stall. A diagram of this 
stall in Figure 2 shows the liquid. and 
his 
permits very efficient utilization of the 
heat of 


proved heat economy 


‘ alendar 


genated in 
vapor-phase converters in series 
results in im 


with the 
heat exchangers as 


reaction, which 
same 
number of would 
be required for a liquid-phase stall 
The feed with | percent catalyst added 
is preheated with recycle hydrogen in 
heat 
heater 


exchangers and a gas-fired pre 
Two parallel feed streams are 
used 

The feed and hydrogen react in four 
feet 


liquid-phase converters 705 cubic 


volume each uta 


on ot 


reaction 


ture of 


tempera 
ibout The products 
enter the first hot 
low be 


drogen ar 


cate hpot in which 
vilir reaction products und hy 
overhead The 
Iipprox 
stock with the 


is withdrawn from the 


removed 
munting to imately 


feed 


he iv\ oil im 
lS percent of the 
catalyst bottom 
of the 


oil fraction 


hot « atehy ot » distillate fuel 


is flashed off and the bot 
toms used as pl ant fuel 
The oil 


vapors und hydroger 


the first hot catchpot are cooled in a 
heat exchanger to about 820° F. and 
In this 
vessel the vapors are washed with hot 
clean oil from the 
phase to remove entrained solids in 


enter a second hot catchpot 


recycled vapor 
order to provide a clean feed for the 
vapor-phase reaction. The bottoms are 
recycled to the liquid-phase feed 
stream 

The vapor-phase catalyst, pelleted 
tungsten and nickel sulfide on alumina, 
and 
compounds, saturates and splits the 


reduces sulfur, nitrogen oxygen 
produc ts, espe ially the higher molecu- 
lar-weight fractions. The products are 
cooled by heat exchange with the feed 
und in water coolers, then separated in 
the cold catchpot from the recycle gas, 
wv hic h 


sured products are processed further 


returns to the system. Depres 


in conventional distillation and gas 
recovery equipment 

For hydrogen production (see Fig 
1 hvdrocarbon steam-cracking 
hred tubular 
Natural gas 


and rehnery gas 


ire |) 


plant with externally 


prov ided 


nverters . 


hydrogenation off gas 


in be used as process gas The 


hydrogen, after purification and com- 
pression, is ready for use. 

The cost estimate was prepared for 
the hydrogenation and hydrogen pro- 
duction sections by making an itemized 
list of all major equipment. Costs for 
each individual item were then deter 
mined. using the aforementioned coal 
hydrogenation and totaled. 
From this total equipment cost the 
final installed cost, including all in 
a 10-percent con- 


report, 


directs as well as 
tingency and 5-percent fee, was deter- 
mined by the use of factors previously 
established Other of the 
were prorated using the 0.6- 
from data on 
similar Spare 


sections 
plant 
existing 


power rule 


several installations 
equipment, especially pumps and com 
pressors, are included to maintain pro 
the basis of 
The summarized costs 
ire given in Table 1 

The plant costs cited are based or 


duction on a %)-percent 


service factor 


first 1948 prices. The present 
trend toward stabilized prices and im- 
proved labor efficiency is reported by 
slight 


all construction costs 


juarter 


some authors” to result in a 


lowering of overt 


during the past two vears 





Utilities requirements are listed in 
Table 2 

The power consumption is given in 
kilowatts, but to a large extent steam 
or gas drives, depending on local con- 
ditions, can be used 

With data 


shown in Table 


these operating costs 


} were obtained. Unit 
the 


used for 


follow : 


costs utilities are 


as 


Per Day 
Pe Ww 


SH) 


OOO kw 
WR/kw.-he $5,566 
Steam, 135 M Ib 

$0.35/1.000 Ib 
Water, 750 epm 

$0.15/ 1.000 


Total utilitic $6,080 


Products obtained per calendar day 
follow: 
1) 


Ww 
The following characteristics for 
hydrogenation products from 


heavy cracked residue are used 


Ta) 
4A 65° I 
90% —OH0” I 
“ stained 


I 


UH) | 


ON. MM60 


4 


ale! 


With 1.1 


) barre per cale 


per 
ine number 


526 MM 
to Table 


For the 


plant, process gas is required, An ex 


hydrogen - manufacturing 
change of fuel oil and gas in the re 
finery is assumed possible, No charges 
the same 
on a Btu. basis for gaseous and liquid 


are involved assuming cost 
refinery fuel 

Table 4 shows the total products 
obtained from the plant which total 
17.200 barrels per calendar day from 
16.500 barrels feed 
prices based on refinery and terminal 
for the Midwestern, At 


and California coast are 


Average product 


quotations 
lantic areas 
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Table 1 


Summary of Cost for 16,500 Barrels per Calender Dey 
Cracked Residve Hydrogenation Unit 


Other 
teuipment Matenal 


Labor Indirects* Contingency bee Total 





Hydrogenation 

Hydrogen production 

Distillation and gas recovery 
, «4 storage 

Feed and product storage 
tihtes distmbutior 
steam, air, gas and water 
incl cuohng towers 

ip cost 


$6,466,000 
4,962 
640,000 


TH000 
2,010,000 
521,000 


@ $36 


520,000 
Start 


cata, enginceenng 


$1,950,000 
1,970,000 


70. bhi 
A variable 


overhead and purchasing 


$1,285,000 $704,000 $14,800,000 
1,010,000 554,000 12,490,000 
Tes 500 lle 2,300,000 
367,000 


$1,425,000 
2,084. 

432,500 Sy am) 
total erected cost 

nh esting plant 


742.000 470.000 324.000 3000 


: 400,000 


M. 100.000 


costs 


Table 2 
Hourly Utilities Requirements (Stream-Day Basis) 


Hydrogenation, incl. distillation and gas recovery 


Hydrogen production and compressor 
Coohng-water pumps and fans 
Miscellaneous 


Tota’ 
Tota 


stream-day teas 


calendar-day basis 


used to obtain the realization for total 
products in $/calendar day. The fol 
lowing reduction in quoted prices for 
gasoline have been made to allow for 
tel. addition 


Cents 
Resea 
Resea 


MM 


For the feed stock 


be assumed. following a recommenda 


two prices will 
tion by a major petroleum company ; 
for the Midwestern area: 1) $1.10 per 
barrel, the price of 300 viscosity fuel 
oil and 2) $0.03 per barrel, the value 
of a heavy residue which when blended 
with 20-percent distillate oil becomes 


fuel oil 


The same formula, i.e 


saleable 300 viscosity 


e/b Vo OF ©O 


Meam Precess Gas 
Lew Pressure 
000 | 


Table 3 
Costs 
500 Barrels per 
Calendar Day Cracked Residue 


Total plant cost, MM$ 4.1 
$ calendar 


6.860 
1,000 


Utilities 
Catalysts 


Labor (26 mer 


or shift @ $1 


and 15 percent supervision 


75 per br 

1,256 
Piaot mamtenance 3 percent of tota 

Mant cost annually 

Pay-roll 
Operating supples 
lod 
Taxe 


cost annually 


2.202 
iM 
St) 


overhead 


eet operating cost & overhead 


a coat with 
Operating ecmt woth« 
$B. feed 
ots. /aal. feed 


t am 


Amortization, 15 years 
Operating cost, inel 
$/B. feed 


wling amortigaty 


Table 4 
Products and Prices 


Products, 

Barrels per 

Calendar 
Day 


Price 


§ Boi 


June 22, 1949 
( rasoline 
Diese! F ve 
Propane 
Butane 
Fuel O} 


Diesel Fue 
Propane 
Butane 


Fuel On 
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MIDWESTERN AREA 


# Cal 


ATLANTIC 
COAST AREA CALIFORNIA AREA 
Tot Price 


§ Bbi 


al Total Proce 
Day § Cal. Day $ Boi 


Total 
$ Cal. Day 


525 
‘ 





Table 5 
Net increase and Pay-Out Time 
Midwestern Area 


Jane 22 
Total plant cost, MMS 41 “1 ! 1 T 
Peed at $/tarrel ; i i 


Feed at $/barrel 


1) Operating cost 
thon in 15 ye ; 
Coat of feed mater ) 10s ) M 


nelud I 
are tion in 15 years 


ost of feed matenal 


Total products 


cD . rt 
me I v1 


Taxable Fasable income 


Ineome tax at 
screamer Net 
, Net 
al net iner tof t ‘ 12 An 


nerease 
neve ase 
sal net 


Net 
Net 
‘ 


crease 


Operating 
tor 


Cot 


ost with 


f feed matena 


Total products 
Operating margir 

Income tax at 
peome (see above 
Income 
Income 


appheable ¢ 
applicable t 
gallon feed 

it tume 


cents 


Pay~ 


years 


wed to obtain the price oft the 
esidue from the quoted prices for 
oil in the 
The “é 
operating cost 
lor 


used 


Net Increase 
other areas 
for the 
from 
total 
to ol 


feed stock 
Table ind 
products 
the net 


the 


the 


data 


realization 
Table 4 


nere 


irom 
ireé tain 


ase ut time shown 


ind p 
Fables 5-7 

Usir 
1 net re 
illon feed 


ilifornia 


a 15-year amortization pe riod 
1.09.2.21 cents per 
Midwestern and 
und of O.52-1.42 cents 
feed in the Atlantic ¢ 
tal This corresponds to 
and 10.4 
total 


rease if 
in 
ireas 
oast 
ned 


percent percen 


ir of 


plant 
percent 
ome i} 
rate 


the 


ime mcome 1X 


xcellent catalytic 


crackin 
Chin the 


feed 
easily produced other 
hand jet fuel, kerosine and 
solvent could be 


tly and aviation 


various 
marketed 
rasolines 
ould also 
obtained 
liquid-pl ) of 
lual tuel 

oil produced ' ¢ 


vt LOO percent vol 


fractions 
Motor 
vith high lead susce ptibil 


dire« 
ty 
t produced ire 

the 
is from 
rehinery 
ime vield it 
ition, The off 
i byproduct n hy 


or-phase hvdrogetr 
| 


»btained as 


ition contan ent isobu 


the 


O0-per 


n he used 


iv for 


of alkvlate 


versatility 


pro 


The 


process turt 


lrogenatior 
to 


ide al 


changing 


shes i! means 


the refiner tor meet 


*tal plant cost, MM$ eee 


S percer 


Table 6 


Net Increase and Pay-Out Time 
Atiantic Coast Areca 


June 22, 1949 
MI 


1.19 


Operating cost, inclhuding amortisa 


Income tax at 38 percent 


cents gallon feei 
percent of 


vut amortiza 


ut of taxable 


pay 
pay 


Table 7 


and Pay-Out Time 


California Area 


Jane 22, 1949 


4 


prod icts 
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APPENDIX I 


The foregoing paper has been exten- 

sively reviewed by several major oil 
companies, Several questions have oc- 
curred to the reviewers which will also 
occur to the reader. It is impractical 
to include the answers in the paper 
itself. This appendix is included to 
supply answers to some of these ques- 
tions. 
Question 1—Why was an operating 
pressure of 10,000 psig. selected in- 
stead of a more moderate pressure of 
3000 or 4000 psig.? 

Answer—Lower pressures would 
be adequate and more economical if 
straight-run residues are to be proc- 
essed. The liquid-phase hydrogenation 
of cracked residues at these lower pres- 
sures result in distillate oils, 
high in aromatic content, unsuitable 
for catalytic cracking feed stock or for 
diesel fuel. The combination of liquid- 
and vapor-phase hydrogenation at 
10,000 psi. proposed in the paper can 
charge the very heavy cracked residues 
and produce high cetane number diesel 
fuels or catalytic cracking feed stocks 
at least equal to straight-run distillates. 
It was the intention of the authors to 
furnish data for a plant adapted 
initially to the hydrogenation of very 
refractory residues to high-quality 
distillates 
Question 2—The pric es used for fuel 
oil are at the lowest level experienced 
A more realistic value 
long-term average 


would 


in many years. 
would be to use a 
or relate the price of fuel oil to the 
cost of coal. 

Answer 
would be quite accurate but it is not 
universally true. Residual oil at $1 per 
barrel at the refinery corresponds in 
Btu. to $4 per ton coal at the mine. 
Good coal can be purchased today at 
$2.75 per ton on cars at the mine, this 
corresponds to $0.70 per barrel of 
saleable oil whic h is considerably he- 
low the prices quoted in this paper. 
Freight differentials would have to be 
calculated to arrive at a satisfactory 
comparison, This type of analysis can 
be accurately made only for a specific 
situation. The authors would prefer to 
leave this work to individuals who are 
more familiar with the market situa- 


In some areas this method 


tion. 
Question 3 
percent sulfur, 
in the charge? 
Answer—It is converted to NH,, 
H.S, and H,O. Most of it would be 
present as ammonium sulfide in water 
solution, the balance would be in the 
gas stream returning to plant fuel. 
Question 4—Most of the data used are 
obtained from German sources, would 


What happens to the 4- 
nitrogen, and oxygen 
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PRODUCT REALIZATION 
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Figure 3. Effect of Feed Price on Pay-Out Time for Various Product Realizations 


these data apply equally as well to 
American conditions ? 

Answer——The German experiments 
were carried out on crudes obtained 
from American sources, The problem 
they were attempting to solve was the 
production of gasoline and distillates 
from the cracking residues from such 
crudes. It is doubtful if any great 
deviation is to be expected from the 
German data. As pointed out in the 
paper, experime ntal data for a specihe 
raw material would be necessary be- 
fore actually designing a plant. 
Question 5—-Is the extensive use of 
heat-exchange equipment justified ? 

Answer—-The fired pre 
heaters is considerably greater per unit 
of heat absorbed than the shell and 
tube exchangers, Likewise, high-pres- 
sure water coolers are quite expensive 
For these reasons it is doubtful if any 
appreciable saving could be realized 
by eliminating heat exchangers. 
Question 6—Are the indicated reactor 
sizes practical ? 

Answer—Designs for 700 cu. ft. 
converters operating at 700 atmos- 
pheres have been furnished by two 
American forge companies, Such con- 
verters would be practical only in 
large plants. The number and size of 
converters for small plants should be 
calculated on the basis of the particu- 
lar conditions. 

The amount of fuel pro- 
steam- 


cost of 


Question 7 

vided for the hydrocarbon 

cracking unit appears inadequate. 
Answer—This is a case where fuel 


» ss » 
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cost vs. exchanger surfaces would have 
to be determined on the basis of local 
conditions, The plant cost cited is for 
complete heat recovery in the hydro- 
carbon steam-cracking plant. Under 
these conditions the amount of fuel 
gas shown is adequate. If an economic 
study resulted in the elimination of 
some of the heat-recovery equipment 
it would not affect the cost of the end 
product unfavorably. 

Question 8—The assumption is made 
that the product streams as cut on the 
unit would have finished product 
value. Is this true? 

Answer—-The would be 
quite heavy, In a few cases this would 
be a disadvantuge, in most cases the 
ability to blend with natural gasoline 
would enhance the value of this prod- 
uct. The distillate cut would meet most 
diesel fuel specifications; deviations, 
if any, would be so slight that they 
could only be determined after actual 
operation. Changes in catalyst or op- 
erating conditions are all that would 
be required to make the necessary 
corrections. 

QVuestion 9—Due to the limited market 
for diesel fuel, wouldn't it be wiser to 
the distillate oil as No. 2 


gasoline 


evaluate 
fuel? 

Answer—In some localities this 
may be true, the increased demand for 
jet and diesel fuels has convinced the 
authors that in most cases this ma- 
terial can be readily disposed of as 
a finished product superior to No, 2 
fuel oil. 








Engineers of Three Nations 
Construct Big Cat Cracker 


Field Assembly of Abadan Fluid Cat Cracker 
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section. These rings were assembled on 
t cone section by welding on more 
lled plate sections, the crane also serv 
to lift this steel into place Here 
Photo 11, the top head section for the 
regenerator is being lifted into place 
from its ground-level assembly location 
he beams that can be seen at the lower 
plane of this head serve as stiffeners 
and will aid m fitting it to the straight 
yall section of the regenerator. Walk 
ay and operating platforms framing 
ready assembled on the head will be 
iseful to the ruegers, and their attach 
nent at gr nd level allows s« 
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Operating Alternatives 


On Basis of Cost Analysis 


TT 
HE criterion ipon which retu 


should be 


will 


iud ed is the 
offer 
efforts be a 


ery cosati 
amount of aid it rehnery 


Will « 


rehinery 


management ostin 
help to 


making 


real executives in 


de« imsions involvir 4 choice 
between alternative courses of actior 

Teo often this objective is relegated 
to a secondary position, the primary 
an attempt to 
costs, At the 


would 


position being taken by 
find the 
risks 
appear that the emphasis which has 
allocation of crude cost 
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The more realistic approach would 
seem to be to consider the refiner’s 
costing problem as one involving dif 
and cost analysis, \ 


costs 


ferential 
differential or incremental 


resents the net effect of the choice of 


cost rep 
alternatives. These alternative courses 
and the differential 
therewith from the subject matter of 
some knowledge 


costs associated 


this article. However 


of refinery processing Is a necessary 


prerequisite to an understanding of 


the problems requiring a choice be- 
tween alternative courses. For this 
reason, the paragraphs which im- 
mediately follow offer a simplified ex- 
planation of these processes and the 
questions of choice which they raise. 


Emergence of Intermediate 
Distillates 

Refining, in its elementary form, in- 
volves vaporizing of the crude oil by 
heating it to a high temperature, 
collecting the resulting vapors, and 
condensing them back into a liquid 
state, The basic petroleum products 
are obtained through a physical change 
caused by the application of heat 
through a wide temperature range. 
The initial application of heat drives 
off the lightest fractions, the naph- 
thas and gasoline; the successively 
heavier fractions, such as kerosine and 
follow as the temperature 


gas oil. 


WHAT WILL happen “if”? Per- 
haps the accountant has not 
been telling management all he 
knows — or could know — about 
the relative costs of alternative 
courses of action. The present 
article, related to the circum- 
stances of petroleum refiners, 
develops a tool for this purpose 
on the flexible budget principle 
and offers applications in five 
situations. 

The article appeared originally 
in the December, 1949, issue of 
the National Association of Cost 
Accountants Bulletin. The 
author is a staff member of a 
large public accounting firm. 


rises. This process of vaporizing the 
crude and condensing the 


vapors to obtain the various “cuts” is 


gaseous 


commonly referred to as primary dis- 
tillation. Certain of these cuts are 
marketable with but little treating 
while it is necessary for the others to 
undergo further processing in order 
to make them more readily salable 
and, therefore. more valuable. Thus, 
heavier fractions, such as kerosine and 
gas oil, may be subjected to cracking 
and consequently made to yield a more 
valuable product, i.e The 
heaviest of the fractions resulting from 


gasoline. 


primary distillation is known as resid- 
uum or heavy bottoms. This residuum, 
after processing, treating, and blend- 
ing. forms lubricating oils and ancil- 
lary wax or asphalt products 

The unit about this 
physical separation of the crude oil 


which brings 





into its component fractions might be 
thought of as constituting the primary 
process in refining. As the primary 
process, it separates the various frac- 
tions which may serve as charging 
stocks for the secondary processes. 
The term “charging stock” as used in 
refining terminology refers to un- 
finished products which are to be 
further processed in some secondary 
refining operation. These secondary 
processes constitute additional refinery 
treatments which either result in new 
products or bring primary products 
up to required quality standards, The 
charging stocks or intedmediate dis- 
tillates resulting from primary proc- 
essing usually include the following: 
naphtha, kerosine, distillate fuel oil, 
gas, oil, wax distillate, 600 steam 
refined stock (cylinder stock). 


Buy and Process? 
Sell or Process Further? 

The real problem facing refiners is 
in deciding whether to purchase inter- 
mediate distillates for further process- 
ing or whether to sell intermediate dis- 
tillates on hand without further proc- 
essing. The general underlying factor 
which is responsible for the emergence 
of this problem is the inherent nature 
of petroleum refining. Refining requires 
the separation of all the fractions from 
the crude oil even though only one or 
two may be desired. Increased demand 
for one fraction may result in an over- 
supply of complementary fractions. 
The refiner must be continually decid- 
ing what to do with all the fractions, 
not just the one which fortas the basis 
for the product in highest demand. 

This involves determining at what 
stage of refining each product or stock 
will ultimately be sold and also what 
routing will be used. Certain fractions 
can be sold with little secondary proc- 
essing. These include naphtha, kero- 
sine, and distillate fuel oil. However, 
by making use of alternate routings 
these three cuts can be cracked to pro- 
duce gasoline and some fuel oil. An- 
other phase of the same problem arises 
in connection with the lubricating 
stocks, wax distillate, and 600 steam 
refined stock, Wax distillate vields 
viscous neutrals and paraffin wax 
while the 600 stock results in bright 
stock and amorphous (black) wax. 
The finished motor oil is a blend of 
the light, clear neutrals and the 
heavier, darker bright stock. These 
lube stocks may be salable at various 
gradations of processing or quality 
refinement 

Still another phase of this problem 
is the possible purchase of distillates 
offered for sale by other refiners, The 
choices of the preceding paragraph are 
not just a one-way proposition, It may 
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be possible to buy certain stocks at 
various stages of refinement and trans- 
form them into products of higher 
commercial value. For example, the 
refiner may purchase 600 stock and 
refine it into finished bright stock. 


Selection of Alternatives 

Raw crude cost constitutes from 75 
to 85 percent of the total cost of all 
refinery products. Consequently, the 
margin of profit is actually dependent 
upon what products are obtained from 
the crude oil rather than upon fluctua- 
tions in operating expense. Thus, the 
refiner must produce the right product 
at the right time. Production planning 
can make or break the refiner, This 
planning should be based upon quanti- 
tative as well as qualitative factors. 
Too many refiners base their produc- 
tion policies entirely upon the latter 
aspects. It is up to the accountant’ to 
furnish management with information 
regarding the quantitative elements 
which should play a large part in in- 
fluencing managerial decisions. 

The dominant factors influencing the 
refiner’s choice of alternate courses 
might best be termed qualitative 
variables. This bias toward the qualita- 
tive aspects of certain problems may 
at times result in the refiner unknow 
ingly following an unprofitable course 
of action. However, these factors must 
not be ignored but should be con- 
sidered along with the quantitative 
elements. 


Complicated Buy and Sell Choices 

Charging stocks are likely to be 
quite heterogeneous, due to the 
vagaries of refinery type, degree of 
refinement, and the type of crude from 
which they originate. Consequently, it 
is necessary for the vendor to state 
the characteristics of the stock such as 
flash point, viscosity, etc. The purchas- 
ing refiner will first consider his pos- 
sible selling price for the potential 
finished products contained in the 
charging stock, then he will try to 
decide how much he can profitably 
pay. “Rule of thumb,” as applied by 
a shrewd and experienced executive, 
usually determines the price, quantity, 
and type of stock purchased or sold. 

Price situation and market trends 
Management's view of market trends 
in regard to individual products is an 
important factor in its decisions, If it 
appears to management that fuel oil 
is going to rise in price, then gas oil 
may be held for later sale as fuel oil 
rather than used currently as a charg- 
ing stock for the production of ad- 
ditional gasoline. 

Bargaining element—Since there are 
no published markets for unfinished 
products, the element of bargaining 
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plays a large part in the final purchase 
or sale. Refiners get an idea of the 
current worth of the various stocks 
from a daily price reporting service. 
This is probably the only printed 
source on current pricing of the inter- 
mediate distillates and, as such, rep- 
resents the opinion of the reporting 
service, not a published market. 
Commitments—A refinery may have 
certain marketing commitments, which 
would make complete flexibility of 
action impossible. Such marketing 
agreements may require continued pro- 
duction of one end product even 
though an alternate routing would be 
more profitable at the moment. 
Dumping—A refinery may find that 
it can materially increase its sales 
volume and utilize all available ca- 
pacity by selling part of its production 
at a reduced rate, Before such a step 
is taken, management should contem- 
plate what effect this policy will have 
on existing sales at established prices. 
Available capacity—A refiner would 
have to pass up potentially profitable 
purchases if secondary refining units 
were already scheduled for 100 per- 
cent of capacity. Imbalance in the 
secondary refining units as a result 
of differing departmental capacities 
could definitely influence the selling 
or purchasing of intermediate stocks. 
New units—A refinery may have 
purchased new units for use in certain 
secondary processing operations, It 
might be profitable to buy additional 
charging stocks on the open market 
for these units. Conversely, if a refiner 
were using obsolete equipment in a 
secondary refining operation, he could 
well be high-cost producer. Sale of the 
pertinent charging stocks might be 
more profitable than using the old 
unit 
Storage space—At times practically 
every tank in a refinery may be full. 
This condition could affect the refiner 
in two ways, First, opportune pur- 
chases of intermediate distillates could 
not be consummated, Second, the re- 
finer may be required to sell certain 
stocks currently being produced at 
whatever price they can be moved, due 
to lack of tankage, Perhaps the de- 
mand for fuel oil and lubricating 
stock makes increased production de- 
sirable. Yet an increase in such pro- 
duction might not be feasible because 
of lack of space to store kerosine and 
other resulting “joint products.” 


Differential Cost and Differential 
Income 

No really analytical or scientific 

approach to the refiners problems in 

this whole area can be made without 

data. Cost 


accurate and timely cost 
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must be regarded in an alternative 


rather than stressed in its abso 


Alternative 


serisee’ 
lute and historical aspects 
costs should reveal the favorable and 
unfavorable sides of any given decision 
and offer an anlytical comparison be 
This 
alternate type of approa h to the prob 
requires the use of differential 
analyses differential costs 
taken from departmental flexible bud 
vets. As previously stated, differential 
represent the net effect of the 


tween possil le police 1s or actions 


lem 


based on 


costs 
choice of alternatives 

The differential 
lustrated by 
hiner has a supply of kerosine on hand 
He wishes to know if he should sell it 
as kerosine or use it as charging stock 
for cracking. It should be evident that 
he can not make a intelligent 
Intess he 


cost of 


idea might be il 


1 simple example \ re 


really 
knows 
eracking the 
differential cost 
with crackin 


the nere 


kerosine 


will bee 


decisi i 
mental 
supply The 
the cost 
kerosine. It is the 
the cost that 
cracking department at the con 
higher 


associated that 


difference etweer 
will be incurred by the 
level of 


at the 


production 
cost incurred present 
production The differential 
the difference between tl 
crackes 


residua 


from the 
and 


reverie 


revenue 
tte gasoline 


and the iWailable 


sale of kerosine. as such, If the 
differential income exceeds the differ 
ential cost, then the further processing 


is justified cost-w ise 


Departmental Cost Analysis 
Budgets 


The cost accountant can help man 
agement most through the preparation 
of departmental cost analysis budgets 
for the secondary operating depart 
treating, 
solvent extraction, etc.). In 
will know the 


\“ hic h 


ments (te cracking solvent 
de wating 
this 


differential 


way management 


costs many 


upon 


important decisions are now based, 


either knowingly or unknowingly If 


these analysis budgets can set 


cost 


forth differences in price or income 


resulting from alternative courses, then 
they will have more than contributed 
to profitable operation 

Cost differ 


control budgets in several respects All 


analysis budgets from 


expenses are included in the analysis 
budgets 


service 


The budgeted expenses of the 
departments are allocated to 
the operating departments at the cor 
responding capacity levels. In order 
to distribute these service dey artment 
expenses properly they must hve 
separated into fixed and variable com 


I hen ear } 


} 


ponents will be distributed 


its proper 
The number of percentage pacity 


intervals budgeted will vary with in- 
dividual 
ability of 


accumulated 


and the avail- 
data is 


behavior 


plant need 
information. As 

regarding past 
of expense patterns, it should be pos- 
sible to budget in smaller graduations 
of capacity. The goal of these analysis 
budgets is to discover the departmental 
These differential 


costs represent expenses spec ifn ally In- 


differential unit costs 


curred for an additional increment of 
directly 


production They are costs 
associated with and assignable to the 
incremental increase in the volume of 
produc thon 

Exhibit | is illustrative of a 
analysis budget of the here ad- 
The amounts to be stated for 


each class ot expense at eac h produc- 


cost 
sort 


vocated., 


arrived at on 
which the 


level must be 

work 
indiy idual 
their and 


This separation is necessary 


thon 
separate sheets on 
various expenses are 


variable 


sep- 
arated into fixed 
elements 
to arrive at the estimated expense for 
each level of production 

The remainder of this article is de- 
voted to five examples illustrating the 
differential data in the 


of several hypothetical prob 


use of cost 
solvir 
a choice between alter 
to oil 


illustrations should not 


lems involvir 


native courses of action open 


refiners, These 
be construed as an 


the infallibilitv of 


attempt to 


hudgete 


prove 


analysis 





Differential costs cannot eliminate the 
risk of wrong decisions, However, 
differential costs as presented in the 
analysis budgets should definitely limit 
the chance of making an improper 
decision. An analysis of this type 
should translate hunches, guess work, 
and instincts into reasonably logical 
conclusions. 

An alert refinery management will 
immediately recognize the value of a 
good quantitative approach to its prob- 
lems. This does not mean that the 
management will disregard the quali- 
tative influences previously described. 
Such factors as the effect of dumping, 
market commitments, and available 
storage space will definitely be con- 
sidered. with only the 
qualitative influences to go by, man- 
agement is likely to make many wrong 
decisions that could be avoided if the 
avail- 


However. 


proper cost information were 


able. 


Application 1—Sell or Process 
Further 

A refiner has on hand 20,000 gallons 

of fuel oil 

to sell it as fuel oil or crack it into 


He must decide whether 


gasoline and residual fuel 


The following facts are available: 


Current prices: Fuel oil 7 cents per 
gallon, gasoline 14 cents per gallon. 

Cracking department analysis budget: 
Present operations 80 percent of ca 
pacity. 

Differential cost (80 to 100 percent) « 
5 cents per gallon, 

Cracking yields: 75 percent gasoline, 
15 percent residual fuel oil, 10 percent 


loss. 


The refiner can then prepare the 
following analysis regarding the de- 
cision to be made: 


Differential Income and Cost Computations 


Potential Reveave— Products from Cracking 
Gasoline 15,000 gal. @ I4¢ $2,100 
Fuel Oil 3,000 gal. @ 7¢ 210 


$2,310 

Less. Potential Revenue—Fuel Oil 
20,000 gal. @ 7¢ 1400 
Differential Income $ 90 


Less. Differential Cost 


20,000 gal. @ 5¢ 1,000 


Loss from Cracking of Fuel Oi) $s wr 


* Not an accounting loss, per se but » Ieas of profit which 
would result from an improper chowe of alternatives 


Thus, judging from a quantitative 
standpoint, it would be more profit- 
able to sell the 20,000 gallons of fuel 
oil, as such, rather than to process it 
further. 


EXHIBIT 1 
Cost Analysis Budget 
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Repair maternals 


Repair labor 
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Fue Natural gas 

Fuel Cracking plant gas 
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Power and boilers 
Control laboratones 
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Variable 
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laboratornes 


aboratores 


Thrupet 
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tal ga 
Differential cost 
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Differe 


t differential cost 


rag «t 


figures 
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Period Budgeted Toe 
Normal Capacity (100%) 100,000 Gallons 
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$4,000 $4500 


$7,000 


mpany Publication 


Application 2—Price to Pay 
or an Intermediate Stock 

A refiner has been offered 10,000 
gallons of cylinder stock. The usual 
bargaining process will determine the 
final price. The would-be purchaser is 
interested in knowing how high a price 
he can pay and still make a profit. 

The stock purchased would be pro- 
cessed into conventional bright stock 
and sold at that stage, since the blend- 
ing unit for making finished motor oils 
is currently working at full capacity. 
The information available is as 
follows: 


Cylinder stock is of such a quality 
and type that it will probably yield; 90 
percent bright stock, 5 percent petro 
latum, 5 percent loss. 

Current prices: bright stock 50 cents 
per gallon, petrolatum—no market. 

Differential costs associated with proc 
essing 10,000 gallons of cylinder stock 
through several units (from analysis 
budgets) : 

Solvent dewaxing 

Solvent extraction 

Filtering 


2 cents per gal. 
2 cents per gal. 
leent per gal 
Total 5 cents per gal 
Using this information, the refiner 
can analyze his position and determine 
his bargaining margin, as follows: 


Margin Establishing Limit of Purchase Cost 
Revenue—bright stock 
9,000 gal @ 50 cents 
Differential costs, 
10,000 gal @ 5 cents ° . 500 


$4,500 


$4,000 
40 cents (point 


Margin 
$4,000 10,000 gal. 
of no advantage) 


The refiner is now ready to bargain 
for the purchase of the cylinder stock. 
He knows that a purchase price of 
forty represents his 
“break-even” pay more 
would produce a pay less 
would result in a gain. He then makes 
his decision as to how much profit 
is required to justify the purchase. 
Here the concept of opportunity costs 
also enters into the final decision. If 
the available capacity could be more 
profitably used for another purpose, 
then perhaps the proposed purchase 
should not be consummated. 


cents a gallon 
point, To 


loss, to 


Application 3—Choice of 
Alternate Routings 
A refiner is trying to decide whether 
to treat and sell the kerosine fraction 
or to crack it for gasoline content. The 
current involves 10,000 
gallons of raw kerosine, The pertinent 
available to him is as 


decision 


information 
follows: 


Current prices: kerosine 8 cents per 
gallon, gasoline 14 cents per gallon, fuel 
oil 7 cents per gallon. 

Cracking yields: gasoline 85 percent, 
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Different 


niget 


L sing the above amounts, the refiner 


can prepare the following analysis 


Differential Cost and Income— 
Alternative Routings 


Net Potential Revenve— Products 
from (Creckumg 
~ 5) gal @ lhe 

. ee 


Net Potential Reveave— Kerona 


™) enl @ Xe 


Less: I al cow 0 on 


In this 
the more profitable 


crack the ker paine 


situation it is apparent that 
alternative is to 


fractior 


Application —Proposed 
Construction of Additional 
Capacity 

A rehner dis 
for finished 
present capacity 
demand He feels 
tion to the 


market 


that hi« 


overs that the 
such 
satisiy the 


un addi 


neutrals is 
does not 
certain that 
solvent dewaxing and ! 
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req tired 


vent 
profitable The 
late stock 
chased on the open market at the cur 
rent rate ahead 
with the construction he | 


units would prove 

wax distil 
would be pur 
However before goir 
first consults 





the chief accountant, who presents the 


following analysis based upon the 


inalysis budgets 


Unit differential cost of increasing op 


spacity from 100 percent to 


10.000 te 12.000 gallons) 


erational 
120 percent 
Solvent dewaxing 
lepartment » per gallon thruput 
extract 
per gallon thruput 
om wax distillate: 90 
ent viscous neutral, 5 percent para 
> percent loss 
\ scOous neu 
white crude 


wax dis 


On the basis of the foregoing data, 


in appraisal of the situation is worked 
ip, much as in the case of the applica 
which been cited 


have alre ady 


ions 
Schedule of Projected Action 


Differential Income (100% to 120% of 


Capacity 
i] vw @te 


Dhi@ereatral Costs 


It would from the account 


analysis that the proposed u 


appear 
ints 
crease in the productive 


istified 


capacity 


“ vuld not te 


Application 5—Shutdown 
Considerations 
The analysis budgets should provide 


important data for use in making de- 


cisions regarding possible shutdowns 
The fact that an operating department 
is a high-cost type due to obsolescence 
may not, for that reason alone, justify 
its removal from the active list. In 
making the final decision as to shut- 
down, the refiner should remember the 
contribution approach and judge the 
that light. Under this 
theory, each dollar of con- 
tributes first to variable expenses, then 
to fixed costs and profits. This mar 
contribution to overhead and 
profit should not be overlooked, A 


unit that is recovering more than just 


situation in 
revenue 


ginal 


‘out-of-pocket” expenses is making a 
definite contribution to overhead, The 
fact that it is not making a profit does 
not mean that it 
Unless the unit to be substituted will 
contribute a mar- 
ginal contribution, it would be unwise 
unprohit 


is not contributing. 


sufficiently higher 
to arbitrarily shut down an 
able” unit. 


Value of Cost Analysis Budgets 
This with its 
trative applications, has attempted to 
of the 
n helpit r the 


article. various illus- 


show a few uses of cost analysis 
budgets 
bet weer 
Difte rential 
sho ild 


many and varied problems 


refiner choose 


ilternative ourses of action 


derived from these 


costs 


budgets prove of daily value 
In meetir 


The use 


jects a 


f such accounting tools inter- 


dynamic quantitative element 


into everyday management problems 





FIGURE ; 

8-6 CR MW ALLOY PLUG WELDED 
CARBON STEEL USING 16-8 
Mm ELECTRODES FAN URE 

PCCURRED AT POINT 4 


Figure 1. 18-8 Chrome Nickel Alloy, Type 304. In a sheet 3/32" x 24” 
x 30”, holes 15/16" in diameter were punched on 4” triangular centers, 
and the sheet was then plug welded to a '4” x 30” x 36” carbon steel 
base plate. The four edges of the alloy sheet were fillet welded to the 
base plate with the same type of electrodes. One '2” hole was drilled and 
tapped through the center of the carbon steel base plate so thet the 
sample test plate could be connected to a pump. Oil was introduced be 
tween the base plate and the alloy liner for a pressure test of the lining 
material. A gauge was placed in the circuit to indicate pressure. At 200 
psig. pinhole leaks appeared as indicated by the numbers “1”. These 
leaks were welded over. Pressure was returned and a pinhole leak ap 
peared in a weld at 300 psig. indicated as “2”. This leok was welded 


Corrosion Resistant Liners 
In Refinery Vessels 


valves, it has 


I, GENERAL, corrosion resistant 


employed for 


liners are reasons of 


economy. The natural constituents of 
the crudes being processed may cor 
rode equipment or may give rise to 
corrosive agents during the distillation 
addition, 


take on a chemical aspect in that cer 


process In many processes 


tain corrosive chemicals, such as sul 
phuric acid, hydrochloric acid, sodium 
hydroxide utilized in 
the formation of desired end products 


and others, are 


Specially designed equipment is neces 
sary to safely and economically handle 


these corrosive chemicals. or alter 


nately, old equipment must be suitably , 


modified. Where the mass of metal 
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sometimes 
desirable to construct the equipment 
involved is small, such as tubes and 


Figure 1-A. Plug Welded Liner Detail 


over and pressure again applied to the test plate. At 400 psig. four 
leaks appeared, one a rupture at the junction of the weld metal and the 
alloy sheet, letter “A”. The other three leaks are marked “3. The lining 
material began to bulge at 225 psig. 
Figure 2. 18-8 chrome nickel alloy, type 304, plug welded to o carbon 
steel base plate, using 25-20 chrome nickel electrodes. This specimen 
was prepored as noted in Figure |. At 300 psig., leaking occurred through 
pinholes in four plug welds and at three places along the outside seam. 
These leaks ore indicated by the numbers “1”. These pinholes were 
repaired. At 450 psig. a rupture occurred at the junction of the weld 
metal and the alloy sheet at the plug weld indicated by the letter 8B. 
The first apparent bulging of the lining materiel occurred at 250 psig. 


entirely of a material which will resist 
the particular type of corrosion en- 
countered, Frequently, however, the 
size of refinery vessels precludes the 
use of expensive alloys as structural 
and in these has 
to use a combination 
of carbon steel for strength and a 
suitable lining material for corrosion 
resistance. 


material, cases, it 


heen necessary 


During the early years of the petro- 
leum industry, equipment life was 
seldom a limiting factor in production. 
More recently, equipment life has 
sometimes limited the run lengths of 
crude processing units, While the cost 
of equipment replacement is high, the 
value of lost production may over- 
shadow such replacement costs where 
equipment life limits run lengths. All 
economical considerations concerning 
corrosion resistant be re- 
lated to two factors: 

1) The cost of lining a vessel and thereby 
assuring a long life versus the cost of more 
frequent replacement of the unlined vessel 

2) The effect that lining of the vessel will 
have on the time between shutdowns, par- 
ticularly unscheduled shutdowns, 

The use of metallic liners for re- 
finery vessels at the Baton Rouge re- 
finery goes back at least to 1915, at 


been found 


liners may 


Cameor STE, same 
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which time certain processes involving 
the use of sulphuric acid necessitated 
the use of lead linings to prevent ex 
cessive Throughout the 
1920's, exten 
sively in such vessels as lube agitators 
refined oil agitators, and naphtha treat 
ing drums 


corrosion, 


lead liners were used 


chromium and 
led to the 


liners in 


Development of 
nickel alloys 
ploratory use of alloy 
In 1934, 


section of 


ex 
the 


some vessels in 


chrome 


early thirties 
the solvent a de 
waxing plant were lined with monel 
A separator thermal 
cracking In 
conel, and a bubble tower in this serv 
chrome nickel 


recovery 


vapor line in 


service was lined with 
ice was lined with 18-8 
steel. General use of liners increased 
the 
equipment 


more and better lining materials were 


for corrosion resistant 


became more evident, and 


need 


as 


developed 
It was recognized at an early stage 
that the method of attachment of the 
liner to the interior of the vessel has 
much to do with the serviceability of 
the installation. Certain variables enter 
into the selection of a method of at 
These include 
variations of 
ibility of the 
desirable 


tachment temperature 
weld 
to th 
of the 
weld from a corrosion standpoint ane 
of th 
liner material must be carried into the 
While it would be desirable to 
have a 100 percent bonded liner, th 
of 


in the 


vessel and liner 


liner material 


vessel composition 


size opening through which 


vessel 


m not practi i! for large preces 


equipment which already exist 


condition Several methods 


with 


unlined 


have been used varving degrees 


, . 
of success in the Baton Rouge refinery 


The ~~ 


welding 


ine luce plug welding and strip 
sheet metal to the vessel wall 
of weld metal 


and lining by cle position 


na metal surface 
The 
liner 
welded 
Small holes 


mined 


vhich was 


illo 
pl i 


early orrosion resistant 


were vithout 


exception 
and I-A.) 


were pune } ed on pred ter 


(See Figures | 


material 
} 


centers in the linin 


taken into the 
lined in sheets as irve as 


ould ow. The 


vessel to 
the manhole 


penn liner sheet 


SAMPLE 


CORROSION has assumed more 
importance as a refinery prob- 
lem as throughputs have in- 
creased and crudes have become 


progressively 


less 


sweet 


and 


more salty. This article presents 
certain problems and practices 
concerning the use of corrosion 
resistant liners to combat metal 


loss 


in 


refinery 


equipment. 
The author, who originally 
presented this material before 
the ASME Petroleum Mechanical 
Engineering Conference at Okla- 
homa City in October, 1949, is 
employed at Esso Standard's 
Baton Rouge refinery. This plant 
manufactures a wide range of 
petroleum products and a large 
volume of chemical products, 
some 700 products in all. 
This refinery has been fortu- 
nate in having available a large 


quantity of 


relatively 


vessels 


s 


and 


weet 


Louisiana and Mississippi crudes. 
Spot sulfur checks of the ten 
principal crudes, over a two-year 
period, reveal thot in eight of 
these sulfur content varied from 
0.11 to 0.49 percent and these 


are considered to be 


$s 


weet 


crudes. Two crudes showed 2.13 
and 2.31 percent sulfur, respec- 
tively, and these crudes are the 
source of many corrosion prob- 
lems. Average salt content of 
the ten crudes varied from 12 
to 63.5 pounds ver 1000 barrels 
during a recent 14-month period. 


were backed up against the vessel shell, 
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Leaks 


would break through in service, even 
after the liner had been made com- 
pletely tight on installation, and the 
plug welds were virtually impossible to 
repair once they had been in service 
and leakage occurred (Figure 2). 
These leaks did not result in further 
corrosion behind the liner but did per- 
mit the progression of fouling and 
coking between the liner and vessel 
wall to the extent that the liner would 
tear away from the attachment welds. 
In 1945, the Baton Rouge refinery 
instigated a series of tests pertain- 
ing to the methods of attaching alloy 
liners to vessel walls, The principal 
purpose of these tests was to compare 
the plug welding method which was 
generally used at Baton Rouge at that 
time with the strip welding method. 
Five methods of attaching the alloys 
to the carbon steel base plates were 
used in making these tests. They were 
1) plug welded, 2) strips welded to 
base plate and then butt welded to- 
gether (Figures 3, 3-A), 3) strips 
lapped and fillet welded with the unex- 
posed edge continuously welded to the 
base plate (10, 6-A), 4) strips lapped 
and fillet welded with the unexposed 
edge intermittently welded to the base 
plate (6, 6A), and 5) one-half the 
total number of strips used to be en- 
tirely fillet welded to the base plate the 
spacing of these strips to be such that 
one strip should completely cover the 
space left and also lap over the strips 
on either side enough for a fillet weld 
to be made which would not be con- 
taminated by the carbon 
plate (15, 15-A). Table | 

the alloys used in the tests 
The plug welded linings were pre 
pared by welding the alloy material 
to the base plates through 15/ 16-inch 
diameter holes punched on 4-inch tri 
angular centers, as illustrated by Fig- 
» 


steel base 


indicates 


ure 1-A, The alloy plates were 3°32 
thick, 24 0) 


long 


and 
steel 
4) 


inches Ww ide. 


inen 


inch 
carbon hase 


thick 


wide, and 36 inches long 


inches 
plates were inches 
The butt welded strip linings were 
fillet the 
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butt 
as shown in Figure 3-A. The ndividual 
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Figure 3. 18-8 chrome nickel alloy, type 304, strips fillet welded to a car 
bon steel bese plate and then butt welded together using 25-20 chrome 
nickel electrodes. Six 18-8 chrome nickel alloy strips, 3/32" x 4” x 30”, 
were used. Each strip was individually fillet welded, on all edges, to a 
4" x 30” x 36” carbon steel base plate. Spacing wos such that the fillet 
weld beads of each strip were not tied into the fillet weld beads of the 
adjacent strips, but were so close that one filler bead could fill the gap 
between strips. Each layer of deposited weld metal was cleaned in the 
usual manner before any additional weld metal was added. The carbon 
steel base plate was drilled and tapped with six '2” holes located so that 
one hole wos beneath each strip of lining material. A manifold was used 
te connect this test plate to the pump so thot equal pressure could be 
simultaneously applied to each strip. A gauge indicated pressure. Pin 


_ FIGURE 4 
v2-13 OR ALLOY PLUG 
LOED TO CARBON STEEL 
25-20 CR Wi ELECTRODES 
URE OCCURRED aT POINT O- 


hole leaks appeared at 150 psig. at locations indicated by “|”. The leaks 
were welded over. Four more pinhole leaks appeared ot 200 psig, marked 
“2”. These holes were repaired. At 500 psig, two small ruptures occurred 
at the junction of the weld metal and the alloy moterial, “C”. Pressure 
was increased without repairing the two ruptures and 1000 psig. wes 
attained without any more ruptures occurring. Bulging became noticeable 
at 200 psig. 
Figure 4. 11'4—13 chrome alloy, type 410, plug welded to a carbon steel 
bese plate using 25-20 chrome nickel electrodes. This test specimen wos 
prepored os noted for Figure |. At 200 psig. a leak in an edge fillet weld 
appeared at a point indicated as “1”. This hole was welded over. Two 
ruptures occurred at 350 psig. These ruptures were at the junction of the 
weld metal and the alloy sheet, letter “D”. Bulging began at 250 psig. 





lining test plates were prepared by 
overlapping the adjacent edges of the 
strips approximately 14 to 34 inch 
with the unexposed edge fillet welded 
to the carbon steel base plate, and the 
exposed edge fillet welded to the ad- 
jacent alloy strip, as shown in Figures 
6-A, 15-A. In one set of two test plates, 
the fillet weld along the unexposed 
edge of the strip was intermittently 
and in the other set of two 
test plates the fillet weld along the 
unexposed edge of the strip was con- 
tinuous. The sample plates prepared 
with the intermittent weld were 3/32 
inch thick, 4 inches wide, and 30 inches 
long, whereas the plate prepared with 
weld was 3/32 inch 
and 30 
base 


welded. 


the continuous 
thick, 6 inches 
long. The carbon 
making these samples were the same 
as in the previous cases 

The hydrostatic test of the sample 
installations showed that the 
finished and exposed 
probably the most 


inches 
plates 


wide 
steel 


lining 
quality of the 
welded joints was 
important single factor involved in any 
of the used, Re- 
ferring to Table 1, it can be seen that 


of 41 pinhole 


methods which were 


a total leaks in the 
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welded joints were found during the 
various tests and these leaks were ex- 
clusive of those which occurred at the 
time of complete failure of these test 
plates. From these tabular data, it is 
interesting to note that pinhole leaks 
were quite prevalent in both the plug 
welded and butt welded strip liners 
Of the 41 leaks mentioned, 38 occurred 
in either one or the other of these two 
methods of installation, Of the four 
sample plates which were prepared by 
lapping and fillet welding the strips, 
one plate showed no pinhole leaks and 
the other three plates showed only one 
pinhole leak for each plate. 

An additional purpose in applying 
hydrostatic tests to the sample liner 
installations was to simulate stressed 
conditions which 
exist during ac 
tual operation of 
lined 
where 
in temperature 
between vessel 
and liner, to 


vessels 


variations 





cients, frequently cause high stresses at 
the points of attachment. From the test 
pressures shown in Table | which were 
required to cause the alloy liners to 
fail, it is readily noted that the strip 
welded liner with the strips butt welded 
together offers the greatest resistance 
to complete failure from pressure be- 
tween the alloy and carbon steel plates. 
In this connection, it should also be 
noted that the lapped and fillet welded 
strip liners offer the least resistance to 
stresses set up by the hydrostatic force. 

From the results of these tests, the 
different methods of installing alloy 
liners may be compared in the follow- 
ing manner, 


1) Lining installed by plug welding. 
Advantages (a) There does not appear 
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Figure 5. 11'4—13 chrome alloy, type 410, strips fillet welded to a 
carbon steel bose plate and then butt welded together using 25-20 
chrome nickel electrodes. This test specimen wos prepared os noted for 
Figure 3. At 200 psig. pinhole leaks appeared at points “1”. After re 
poi pressure wos increased to 600 psig. before pinhole leaks agoin 
appeored, “2”. After repair, two ruptures at the junction of the weld 
metal and the alloy strips occurred at 800 psig. These are points “E” 
Bulging became visible ot 200 psig 


Figure 6. 11'a—13 chrome alloy, type 410, lopped and fillet welded to a 
carbon steel base plate, the unexposed edge wos intermittently welded 
to the bese plote. 25-20 chrome nickel electrodes were used to do the 
welding. Six strips of 11 'a—13 chrome alloy, 3/32" x 4" x 30” were used 
One strip was placed on a ‘2” x 30° «x 36” carbon steel base plate and 
the top, bottom, and front edges were fillet welded to the base plote, the 
unexposed edge was intermittently fillet welded to the base plote with 
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FIGURE 6 
v2.13 CR ALLOY STRIPS 
APPED AND FULET WELDED 
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welds 3” in length and a 1" spuce between welds. The second strip was 
placed so that the front edge overlapped the intermittently welded edge 
of the first strip and was then welded in the same manner as the first 
strip. The third, fourth, fifth, and sixth strips were installed in the same 
monner except thot the back edge of the sixth strip was continuously 
fillet welded to the base plate. One '2” hole was drilled and tapped 
through the center of the bose plate for hydrostatic test purposes. At 
200 psig. a pinhole leak appeared, “|”. This leak was welded over. At 
300 psig. o tack weld broke loose and at 340 psig. a second tack weld 
broke loose. In both instances the increase in volume caused a pressure 
drop. As the pressure wos increased again a rupture occurred directly 
above the spot where the second tack weld broke loose, indicated os “F”, 
at the junction of the weld metal and the alloy strip. The shock caused 
by the tack weld breaking evidently weakened the weld just above 
The lining material begon to bulge at 150 psig 
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1) Plug welded alloy liners should 


he discontinued 





2) Lapped, fillet welded strip liners 
should be used for all non-ferrous al- 
loy lining and for any ferrous alloy 
lining where it is 
subjected to cor- EPID, 
rosion by aque- 
ous solutions 


where there may 
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be fear of the ex- 
posed welds be- 
ing more subject to corrosion because 
of contamination by the carbon steel 
or base plate metal. 

3) Consideration should be given 
to the use of butt welded strip liners 
where ferrous alloys are used in high 
temperature service (above 600° F.), 
or in such cases where it is necessary 
that a smooth internal lined surface 
should be obtained. Concerning the 
size of the strips, it appears that essen- 
tially the same consideration for the 
width of the strip should be given as 
was done in handling the spacing of 
plug welds in plug welded liners. Nar- 
row strips, 3 to 4 inches in width, 
should be used for high temperature 
service, whereas wider strips, 6 or ¢ 
inches. or even wider. may be used for 
temperature The length 
of the strips is immaterial except from 
handling 


low service 
the standpoint of ease of 
and of installation, 

Since these tests were made, a num- 
have been made 


ber of installations 


using the strip welded method. Where 
the liner has been morel or other non- 
ferrous metal, the lapped strip method 
has been employed to prevent carbon 
pickup in the exposed weld. When 
using 18-8 chrome nickel liner mate- 
rial, the strips have been butt welded 
together. simultaneous with welding 
to the vessel wall. The difference be- 
tween non-ferrous and ferrous metals 
seems to lie in the fact that the non- 
ferrous have no iron to start with, and 
any pickup is 100 percent contamina 
tion. On the other hand, ferrous alloys 
contain a large percentage of iron ini 
tially, and it is felt that the addition 
of a small amount through pickup 
from the carbon steel shell would have 
little or no detrimental effect on the 
corrosion addition. a 
higher alloy rod is normally used for 
welding ferrous strips, so that it would 
be expected that the resulting weld 
have corrosion resisting properties ex- 
ceeding those of the liner material. 


resistance, In 
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One of the most recent methods of 
attaching liners to vessels which have 
been investigated involved the use of 
stud welding. Here the liner was 
backed up against the interior shell 
wall and a threaded stud in an insu- 
lated ferrule was pushed through a 
hole drilled in the vessel wall and 
welded on contact to the outer surface 
of the liner, This operation was facili- 
tated by the use of a patented “gun” 
which held the stud and applied the 
current at the proper time. After the 
stud was welded to the liner, a nut and 
washer combination was used to draw 
the liner into firm support. See detail 
in Figure 17. Attachment of liners to 
drums and large pipe by stud welding 
would seem to have certain advantages 
over other methods presently used. 
The material of which the vessel is 
constructed does not limit the selection 
of a liner material. It has been sug- 
that barrel might 


gested a wooden 
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pared as noted for Figure 3. Three pinholes, marked “|”, cppeared at 
100 psig. The leoks were welded over. Three more pinhole leaks, marked 
2”, appeared at 150 psig. These leaks were repaired. Two pinhole leaks 
occurred, one at 450 psig., and the other at 600 psig., indicated by “3” 
and “4” respectively. Pressure could still be increased without repairing 
these two leaks. At 825 psig., rupture occurred at the junction of the 
weld metal and the monel strip as indicated by the letter “H". Bulging 
began at 275 psig 


Figure 7. Monel plug welded to carbon steel base plate using mone! 

electrodes. This test specimen was prepared as noted for Figure |}. Four 

pinhole leaks appeared at 200 psig., marked “1”. These leaks were re 

paired. Rupturing at four welds occurred at 575 psig., indicated by the 

letter “G". The rupture in each case was at the junction of the weld 
metal and the monel sheet. Bulging began about 250 psig 


Figure 8. Monel strips fillet welded to carbon steel base plate and then 
butt welded together using monel electrodes. This test specimen was pre 
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FIGURE 9 
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Figure 9. Monel, lapped and fillet welded to a carbon steel base plate, 
the unexposed edge being intermittently welded to the base plate. Monel 
electrodes were used. This test specimen was prepared as noted in 
Figure 6. At 100 psig., a pinhole leak appeared as indicated by “|.” The 
hole was welded over. At 250 psig., all of the tack welds attaching the 
strips to the bese plate broke except in the seam marked “X-X." As the 
pressure was being brought up after the lost tock weld broke two ruptures 
occurred ot @ pressure of 225 psig. indicated by the letter “I.” The 
rupture was ot the junction of the weld metal and the monel strip 
Bulging started at 125 psig 


Figure 10. 18-8 chrome nickel alloy, type 304, strips lapped and fillet 
welded to @ carbon steel base plete, the unexposed edge being contin 
wously filet welded to the bose plete. Welding was done with 25-20 
chrome nickel electrodes. Five 18-8 chrome nickel alloy strips, 3/32” x 


easily be lined with brass by this 


Monel 


method should it ever become desira 
ble to do so. While this is cited as an 
extreme case, other unusual contrasts 
in liner-vesse! material may be more 
practical. Liners for cast iron vessels, 
which are exceedingly difficult to at 


tach by conventional methods, present 


no special problem when attached by 


stud welding, These initial studies of 
lining material attached by stud weld 
ing also indicate that this method pre 
sents the advantages of plug welding 
without the disadvantages, and it is 
planned to follow up this experimental 
work with field tests at an early date 

Specific materials for lining refinery 
vessels and equipment at Baton Rouge 
are selected with great care. Corrosion 
can be retarded by selecting materials 
which will not corrode at an acceler 


ated rate The prol lem of selecting 


these materials may be complex and 


frequently each orrosion problem 


must be treated separately, since there 


may be little relation between condi 


tions which appear to be quite similar 


The use of corrosion test spools 


probably offers the most reliable 


Figure 11 
strips, lapped and 
fillet welded to a car 
bon steel base plote 
the unexposed edge 
being continuously 
welded. Welding was 
done with monel elec 
trodes. This test 
specimen wos pre 
pared as noted in 
Figure 10. At 180 
psig. the lining ma 
terial began to bulge 
At 220 psig. the un 
exposed welds broke 
loose. The seams 
broke one ot a time 
and as the pressure 
was brought back up 
to 220 psig. another 
seom would break 
Rupture occurred ot 
220 psig. ot the junc 
tion of two welds and 
is indicated by “K 

The 220 psig. is not a 
true indication of the 
tailing point of monet 
as the failure oc 
curred at a junction 
of two welds where 


overlap occurred due to foulty welding and was 
also due to a void thet was caused by the 
grinding wheel used in preparing the sample 
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FIGURE 10 

518-6 CR NI ALLOY STRIPS 
LAPPED AND FILLET WELDED 
TO CARBON STEEL USING 
25-20 CR Wi ELECTRODES 

UNE AKPOSED EDGE CONTHMUOUSLY 
WELDED FAURE OCCURRED 

AT POWT J 


6" x 24” were used. The first strip was placed on a ‘2” x 30” x 36” 
carbon steel bose plote and the top, bottom, front, and back edges were 
fillet welded to the base plate. The second strip wos placed so that it 
lapped over the back edge of the first strip and then was fillet welded 
on all edges. The third, fourth, and fifth strips were installed in the same 
manner. The corbon steel base plote was drilled and tapped with five 
19" holes, located so thet one hole was beneath each strip of lining 
material. A manifold was used to connect the sample plate to the pump 
so thet equal pressure could be applied to all strips simultaneously. At 
200 psig., the strips began to bulge. At 270 psig., a pinhole leak oc- 
cured, indicated by “1.” The pinhole was welded over. At 320 psig., the 
unexposed weld indicated by “X-X" broke loose, and when the pressure 
again reached 320 psig., about half the unexposed weld indicated by 
“Y-Y” broke. Seconds later, when the pressure wos approximetely 320 
psig., @ rupture occurred, “J,” in the weld metol of the exposed seam 
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and that had not been welded over. It is inter 
esting to note that not a single pinhole leok 
occurred on this test plote 











TOP—Figure 12. Cross-section of Plug Welded Test. Plate Shown in Figure 2. MIDDLE—Figure 13. Cross-section of Strip Welded Test. Plate Shown 
in Figure 3. BOTTOM—Figure 14. Cross-section of Strip Welded Test. Plate Shown in Figure 10. 


method for determining the relative 
corrosion resistance of materials to 
corrosive atmospheres and liquids. De- 
tailed recommended practices for such 
tests are outlined in ASTM Spec. 
A224-46. It is important that the test 
spool be located so it is properly ex- 
posed to conditions responsible for 
corrosion, Some factors which must 
be considered include phases in mix- 
tures of insoluble liquids, velocity ef- 
fects, turbulence effects, and impinge- 
ment, The standard recommends the 
use of two samples of each material 
for better results, and while this prin- 
ciple is agreed with, it has been found 
that in most space limitations 
prevent this practice, and generally 
only one sample of each material is 


cases 


used. 
Alloy Liner Materials 


18-8 Chrome Nickel Steel 

18-8 chrome nickel steel has 
used as liner material primarily to 
combat sulphide corrosion in medium 
and high temperature service, 550° F. 
and above, The older liners are mostly 
AISI type 302. Liners being currently 
installed are type 304. In some cases 
of plug welded liners, cracking has 
occurred around the weld. In every 
case, it was thought that this cracking 
was due to a lack of ductility in the 
area around the weld, aggravated by 
stresses developed due to differential 
high tem- 


been 


expansion encountered in 


perature service. The necessary condi 
intergranular corro- 
sion of 18-8 chrome nickel steel do not 
exist in the locations where this mate- 
there- 
fore. it is felt that the advantages of 
types 304 and 347 over type 302 are 


tions leading to 


rial is used in lining service: 


partly academic 
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Monel 

Monel is a natural alloy containing 
68 percent nickel and 29 percent cop- 
per, and monel liners have been used 
extensively in overhead equipment 
and other locations where lower tem- 
peratures prevail under conditions 
which promote chloride and sulphide 
corrosion. Every precaution is taken 
to prevent iron pickup in exposed 
welds made during installation of 
monel liners. Such liners are installed 
exclusively by the lapped, strip welded 
method (method 3, described above) 
in those where clad material 
cannot be used 


cases 


Hastelloy B 

Sometimes a combination of erosion 
and corrosion make the selection of a 
suitable liner material very difficult 
Test data from corrosion spools do 
not always indicate the service which 
might be expected, for example, from 
a centrifugal pump casing. In a par- 
ticular instance, carbon steel casings 
had given good service while pumping 
98 percent sulphuric acid over an ex 
tended period of time. It became nec 
essary to increase the throughput of 
the pumps, and when this was done. 
the acid came through the casings in 
a matter of days. Apparently, the nor- 
mal protective coating on the carbon 
steel was being washed off. leaving 
fresh metal continuously exposed to 
attack. Several liner materials 
were tried to combat this condition, 
and Hastelloy B. a nickel-moly-iron 
alloy, provided the best solution to 
this problem, Hastelloy B had suffi- 
cient resistance to attack by both hy- 
drochloric acid and sulphuric acid as 
well as the additional necessary qual- 


acid 
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ity of toughness and has since been 
widely used to line acid pumps at 
Baton Rouge. The method of attach- 
ment is welded-in, the liner material 
being deposited from a Hastelloy 
B rod. 

The use of Hastelloy B plate as 
liner material has been considered in 
the Baton Rouge refinery and has ac- 
tually been used as such by other re- 
fineries. This material is readily weld- 
able to carbon steel and should be a 
lapped, strip welded installation to 
avoid contamination of the welds. Has- 
telloy B sheet is felt to have good 
possibilities as liner material and will 
undoubtedly be utilized in this service 
in the future. 


Inconel 


During the distillation of certain 
crudes, caustic is injected in relatively 
large quantities. To protect against 
possible stress corrosion cracking (or 
caustic embrittlement) of the steel 
equipment into which the caustic is 
injected, Inconel, a nickel-chrome-iron 
alloy, has been selected as the most 
desirable lining material. This mate- 
rial is not normally susceptible to 
stress corrosion cracking, and tests 
have indicated excellent resistance to 
sulphide corrosion. Lining with In- 
conel is usually accomplished utilizing 
lapped and fillet welded strips as de- 
scribed in Method 5, above. so that the 
exposed welds are pure Inconel 


Other Liner Materials 


In addition to the alloy materials 
discussed in the preceding action, vari- 
metallic and non-metallic liners 


have found wide application in corro- 


ous 
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Figure 15. Monel strips welded to a carbon steel base plate os described 
below: Of five mone! strips 3/32" « 4° « 24” used, three were individually 
fillet welded, on all edges, to ao '2" x 30° x 30” carbon steel base plote 
These three were spaced so thot one strip would cover the open space 
and also lap over the strip on either side a maximum of '2". This strip 
was then titer welded to the alloy strips beneath. Ends of the upper strips 
were welded directly to the carbon steel base. The carbon steel base 
plate was drilled and tapped with tive '2" holes located so that one hole 
wos beneath each strip of lining material. A manifold was used to con 

nect this test plate to a pump so that equal pressure cou'd be simultane 
ously applied to each strip. A gauge indicated pressure. At 525 psig 

the inside seam indicated by “1” failed, allowing the lining material to 
bulge considerably over this seam, thereby causing a large pressure drop 
The inside seam, “2”, tailed when the pressure reached 425 psig. Con 


thin the Baton Ro temperature, and 


failures at Bator 


attributed to 


tellurium lead car 


mnd still retair 


sistance 


Brass 


Brass lined vessels 


it present used 


brass lined pipe 


sion at lo 


i n carbon steel 


s brass-lined ¢ 


mploved. Some cast iron valves have 
velded-in brass trin 


ble. Sonne n “ ! ! t Recently. some 


volvir » the . ( “el conducted te 


and struct nen ‘ ! ity of strip lining 


used at this : . sels wit brass 


as acid reboi . ! f nur strips were lapped 


acid resistant bri ’ . su ‘ sing carbon are 
lead lining at elevated temperatures 
The critical temperature for lead 


Lead 


tends to reach a plastic state this 


> 


liners is considered to be 250° | 


peratures below 


plastic 
res in this order 
Where vibration 
onsidered, experience has shown that 
be work hardened 


is a factor to be 


ts high corrosion re 


this refinery 
is 


ust d “ here sulfide 


*s temperatures is known 


experiments have 


determine the feasi 


ind fillet welded 
id Everdur rods with lead and carbor 


Preliminary evaluation of the tests in 


dicate that such 
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sequent bulging again caused a pressure drop. Final failure, “A,” oc 
curred at o lopped joint at a pressure of 350 psig. The first expansion 
of the lining material occurred at a pressure of about 100 psig 


Figure 16. Monel strips welded to a carbon steel base plate as described 
below: The installation of the monel lining on this test specimen was 
identical to that noted in Figure 15 except that the strips were 6 
wide instead of 4° wide. At 300 psig. the inside seam indicated by 
1” broke. The inside seams indicated by “2,” “3,” and “4” broke 
one ot a time at a pressure of 75 psig. With all four inside seams 
broken the alloy lining and the base plote bulged excessively, and final 
failure occurred at point “B” at 60 psig. Apporently the bend due to 
the excessive bulging considerably weakened the seam. The first ap 
porent expansion of the lining material occurred at 60 psig 


Glass 
Glass has never been extensively 


How at tempera ised as liner material at the Baton 


yst all lead liner 
ougce have heen 
Rouge refinery, although its superior 
properties as a corrosion resistant ma- 
terial are recognized 
Glass linings have been used in 
large equipment where a smooth in- 
terlor surface ts necessary to prevent 
coking or build-up of solids which 
might adhere to a normal metal sur 
face, When chemical products opera 
involving large 


as such are not tions were begun 


Some quantities of acid handling equipment, 
a considerable quantity of glass lined 
pipe was used, It was found that glass 
Also*numer lined equipment was particularly sus 
and valves are ceptible to damage when handled by 
mechanics not accustomed to its fra- 
Where damage occurred. field 


virtually impossible 


applied by braz gility 
repairs were 
which made it necessary to make large 
carbon steel ves scale replacements in lieu of repairs 
these tests the Such equipment has since been re 
by carbor steel piping lined 
together with 


opper piping 


plac ed 


much | rass at d 


liners offer muct 


rromise in held service where tem Cements 


t prev iil Cements have used to line ves- 





sels and equip 
ment against cor- 
and 
Hexagon 


similar 


rosion ero 


WIEST AA 
sion, 
mesh or 
expanded metal 


is used to support 
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Figure 15-A. Lapped, Strip Welded 


Liner—Detail |! 


WLLL hhh hhhhhhhddddge, 
Wey 0 LYSIS IST SSSA EPI 


LALA Ahhh hhh dh hdhhddda) 
eh cient esiendeediialiaa Sarhl. 





(C,unite 
have 


cements 
liners been 
installed in naph- 
tha 
drums, and 


crude storage tanks. Some difficulty has 


treating 
hydrogenation coolers, 
been encountered when guniting verti- 
cal walls of large tanks, it being neces- 
sary to employ extreme care during 
application to 
cracking. Tank bottoms present a more 
practical application for cement lining 
than 
are widely used. 
In 
loss has been encountered from ero- 
with expanded metal 
mesh have proven effective during nor- 


prevent subsequent 


vertical walls and here cements 


locations where excessive metal 


sion, cements 
mal runs and relatively easy to renew 
during turnarounds. Fluid 
cracking operations offer much oppor- 
tunity to employ this type liner to ad- 
vantage. 


catalytic 


Plastics 

The use of plastic paints appears to 
exhibit combatting 
corrosion. In the lower or atmospheric 


some promise In 
temperature services, these paints seem 
to have 
properties, but thus far their use has 
to 
their application to 
Metal surfaces must be scrupulously 


excellent corrosion resistant 


been limited due deficiencies in 


metal surfaces. 
clean in order to even approach a 
and the manufacturer's 
recommendation for application then 
must be followed 
of the with adequate 
drying time for each 

There is a distinct disadvantage to 
following such a practice in painting 


suitable bond 


carefully for each 


several coats. 


rehinery equipment during normal 


turnarounds due to a lack of sufficient 
time, Also, in the field there exists a 
very good chance that some areas will 
he thoroughly enough 


not ‘ leaned 


Figure 17. Liner Attached by Stud Welding 
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prior to painting and the coating will 
subsequently fail through lost adhe- 
sion in these areas even though it is 
resistant to corrosive attack, On the 
other hand, excellent service has been 
experienced in those cases where plas- 
tic paints have been applied in a shop 
under carefully controlled conditions. 

Hot baked phenolic resin paints 
have been used to line acid pump cas- 
ings and valves in acid service, Lim- 
ited service does not allow an accurate 
evaluation of these liners, but prelim- 
inary economic studies appear favora- 
ble to this type liner in some acid 
services. 

Vinyl! type paints have been used as 
protection against river water corro- 
sion, acid leaks or spillage, and salt 
and caustic corrosion, Some vinyl 
coatings have been external and others 
internal. Investigation of plastic coat- 
ings in field service forms an impor- 
tant part of the refinery-wide paint 
program. Manufacturers are constantly 
improving their product while com- 
pany and contract painters are recog- 
nizing that plastic paints require spe- 
cial technique during application. This 
lead to more 
general use of this type coating in cor 


combination may well 


rosion resistant service, 
Conclusions 
In conclusion. ten main points may 
he 
1) 


ment 


summarized 
The 


of refinery 
attack 

resulting 
much 


service factor 


t to 
study is 


equi 
orrosive will bear 


close downtime from 


equipment failure 
costly than the « 
ment the 

? welded 


may prove more 


Apense of 


' lining such equip 
attack of fluids 


liners | considera 


against orrosive 


’ Stray resent 


ble economy plug welded liners as re 


of 


over 


gards ease of installation and quality 


VESSEL WALL 


1 Gulf Publishing Company Publication 


Carson STEEL SHELL 

over-all welding, as well as being easier to 
maintain and repair the liner is in 
service. 

3) Ferrous strip liners may be butt welded, 
but non-ferrous strips should overlap on one 
or both edges so that exposed welds will 
remain uncontaminated by carbon steel 
pickup from the base metal. 

4) Temperatures encountered in service 
determine the width of strips to used. 
Relatively wide strips, perhaps 6 to 8 inches, 
may be used in low temperature service, but 
as temperatures increase, progressively nar- 
row strips should be considered with proba 
bly a 2-inch width for 18-8 chrome nickel 
steel above 800° F 

5) 18-8 chrome nickel steel has been used 
to combat sulphide corrosion at high tem 
peratures; at low and medium temperatures, 
mone! liners have been satisfactory in this 
service, as well as for services where chloride 
corrosion is known to exist. 

6) Inconel is being used to combat both 
general corrosion and stress corrosion crack 
ing at caustic injection points in « rude proc 
essing units. 

7. Test exposure of corrosion spools in the 
process streams involved is felt to be the 
most satisfactory method of selecting liner 
material for refinery vessels and equipment. 

8) Glass lined equipment presents an un 
satisfactory maintenance problem unless spe 
cial handling techniques are employed 

9) Hastelloy B has given good service 
acid pump casings as a welded-in, or depos 
ited metal, Hastelloy B sheet offers 
good possibilities as strip liner material in 


once 


in 
liner 


hydrochloric acid and sulphuric acid service 

10) Plastic coatings offer 
as corrosion resistant liners in atmospherix 
The importance o 
proper surface preparation bee 
greatly emphasized, and every effort should 
to follow the manufacturers 
ommendations for application of the coat 
ings. These conditions easily 
under shop conditions than in the held 

Corrosion in the petroleum industry 


much promise 


temperature service 


cannot too 


be made re: 


are more met 


is becoming more and more acute, and 
it will to 
unique methods to extend the life of 
equipment. Higher operat 
ing pressures and temperatures fore- 
tell new 


he advantageous devise 


operating 
and cheaper methods for proc 


which tend to 
more salty and sour, and place upon 


essing crudes hecome 


the mechanical engineer the responsi- 
bility of designing suitable vessels and 
attendant equipment to contain these 
hot corrosive fluids, 
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Hortonspheres for Storing Ethylene, imperial Chemical Industries’ Wilton Works 
This and other photos herewith copyright 1.C.!.) 


Petrochemicals Play Big Part 
In U.K. Industrial Progress 


| N BRITALN chemical companies are 


taking i the develop 


ment of the 
Major 


onstruction or 


leadis part in 
new petrochemicals in 


dustry petrochemical plants 


under planned, in 
ana « mn panie responsible for 


Brit ah 


Britain 
Petroleum 
Chemical ( Scotland 
jointly ow ‘ ! Anglo-lranian 
Oil Company Ltd, and Distillers Com 
Lid Imperial Chemical Indus 
Wiltor Petrochemicals at 
Partington near Manchester and Shell 
at Stanlow. A further recent develop 
ment is the formation of Forth Chemi 
cals by British Petroleum 
and Monsanto Chemicals for the 


their operator ire 


pany 


tries al 


Chemeals 
mar 


ufacture of monomeric styrene tor use 


n plastics industries. Before all these 
developments the British Celanese 
Company installed a cracking plant, 
primarily for the provision of some of 
the basic materials required for their 
which has been in op- 
i number of Acetone 


inhydride for cellulose ace 


new products 
eration lor years 
and acetic 


tale accounted for 


have presumably 


the largest volume of organic chemi 


cals made from petroleum in British 
Celanese 

The I. ¢ 1.’s 
plans call for an estimated capital ex 
S995 
ire allocated to the first 


works W hen the 


» DOOO-acre 


ope rations 


postwar eXpansion 


penditure of million, of which 


5 million 


Wilton 
bought 


si. 
stage ofl 


mae 8 


tract on 


which to erect Wilton works its object 
was to provide a site capable of ac- 
commodating a large part of the com- 
pany’s future developments, These in- 
clude not only additional plant for 
products already well established, but 
the manufacture in quantity of some 
of the newer items emerging from re- 
cent research and development work 
and possibly completely new manufac- 
tures which may arise out of further 
research. The present program repre- 
sents merely the first stage of develop- 
ment at Wilton and the works has been 
so designed that further plants may 
be added 

At present two plants are in opera- 
tion at Wilton, one producing perspex 
sheet from methyl metacrylate mono- 
mer made at Billingham on the oppo- 
site bank of the River Tees, and the 
other manufacturing phenolic mould- 
ing powder. Construction is in prog- 
ress on plants to produce Alkathene, 
the I. C. I, brand of polythene, ethyl- 
ene oxide, ethylene glycol, formalde- 
hyde, a-naphthylamine, urea formalde- 
hyde, mounding powders, Lissapol N, 
the I. C. L. non-ionic detergent made 
by the condensation of ethylene oxide 
and alkylated tar acid. 

The Wilton catalytic cracker, in 
some respects complementary to the 
Billingham plant for the hydrogena- 
tion of such materials as creosote oil, 
is the means by which the company is 
entering the petroleum industry. The 
M. W. Kellogg Company designed and 
constructed the plant. The initial ob- 
jective is to work up only the C, 
stream (ethylene), the others being 
piped to Billingham for working up 
there, The methane and hydrogen will, 
for a start, be employed to replace, in 
part, water gas made from coke used 
for hydrogen production. The C 
stream (propylene) will be worked up 
to isopropy! alcohol and then to ace- 
tone, for which the company has a sub- 
stantial demand. The C, stream (bu- 
tane) will be partly sold as bottled 
gas, or blended with gasoline produced 
at Billingham, as will the considerable 
gasoline from the cracker. The amount 
the cracking 
will be comparatively small 
fuel purposes for the 
cracker itself, Part of Wilton’s ethyl- 
ene will go to the polythene plant, 


of heavy oils made in 
proc ess 


and used for 


where it will be subjected to the high- 
discovered by the 
company the ethylene will 
be sent by tanker to other I. C. I, fac 
tories, The a plant 
making ethylene oxide by the already 
established chlorohydrin 
of the oxide being hydrolysed to ethyl- 
ene glycol for the domestic anti-freeze 
market. The rest of the oxide will be 
worked up to | issopol N by conden- 


pressure process 


Some ol 


rest will go to 


route, some 





sation with an alkylated tar acid made 
at Billingham. A third plastics division 
starting operations next year will man- 
ufacture urea formaldehyde mound- 
ing powders. 

The I. C. I. is already looking toward 
several specific enterprises which will 
probably lead to new plants at Wilton. 
Among these are the development of 
new chemical outlets for C, and C, 
streams from the cracker; extraction 
of various pure aromatics from the 
gasoline stream of the cracker; devel- 
opment of additional ethylene oxide 
derivatives and the working up of a 
propylene oxide-propylene glycol 
process analogous to the ethylene oxide 
process; development of other proc- 
esses to take advantage of the simul- 
taneous availability of chlorine and 
organics from the cracker and devel- 
opment of other than nylon, 
like terylene a promising textile de- 
rived from terephthalic acid. 

Wilton chosen for this $62.5 
million undertaking because plenty of 
coal, salt and fresh water supplies are 
available. There is, too, an ample res- 
ervoir of population from which to 
recruit workers, and there is enough 
room to house them, Wilton enjoys 
excellent road and rail 
tions, while the River Tees has facili 


fibres 


was 


communica 


ties for vessels from small coasters to 
the largest cargo 

“ei? . 
liners. A special wharf is being built 
by the Tees Conservancy Commission 
for use of ocean-going tankers. 


Size ocean-going 


Hundreds of tons of crude oil a day 
will be cracked to obtain hydrocarbon 
gases from which the more complex 
built up, For 
the present the two most important of 


organic chemicals are 


A Main Intersection of Communications, 1.C.1. Wilton Works 


these gases are ethylene and propyl- 
ene, From the former Wilton will make 
polythene, detergents and anti-freeze. 
From the latter will be derived acetone 
widely used as a paint solvent and 
which also forms one of the raw ma- 
terials for perspex. Production of ace- 
tone will be carried out at Billingham 
on the opposite bank of the Tees, the 
Wilton propylene being sent there by 
10 mile pipeline which passes under 
the River Tees through a tunnel 1750 
feet long and nine feet in diameter 
This Billingham-Wilton link will carry 
to Billingham various other hydrocar- 
bons produced in the oil-cracking plant 


and also the gasoline formed as a by- 
product in the cracking process. In the 
reverse direction will flow brine from 
the South Durham brine field forming 
the raw material for the electrolytic 
plant producing chlorine and caustic 
soda, Hydrogen gas is formed as a 
byproduct of chlorine manufacture. 
The bulk of it will be sent through 
this link to Billingham, but part will 
be retained at Wilton for use in the 


production by an improved process of 
alpha naphthylamine for the dyestuffs 
industry. 

All the processes at Wilton are car- 
ried out at fairly high temperatures 


Another View of Imperial Chemical Industries Ltd.'s Wilton Works 


July, 1950 
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spectacular pre-war expansion was the 
great hydrogenation plant opened in 
1937 for the production of upwards 
of 100,000 long tons of gasoline an- 
nually, It was the natural site for the 
project because of its situation, tech- 
nical resources and the unequalled 
experience of its personnel It attained 
full production in 1939, and helped 
supply Royal Air Force and other war 
requirements. Hydrogenation involves 
very high pressures and temperatures, 
and consists of adding hydrogen (ob- 
tained from “H’ gas) to imported creo 
sote oil, This is effected in converters 
at a temperature of 400-450° C. and a 
pressure of 250 atmospheres The oil 
so produced is similar to crude petro 
leum and has to be refined, A large 
section of the plant therefore consists 
of distillation equipment 
he process gives rise to a number 
of valuable by products particularly 
tar acids, which are shipped for use in 
the manufacture of plastics disinfec 
tants, dyestuffs and medicinal chemi 
cals. Perhaps the most interesting fea 
ture of the hydrogenation process 1s 
its flexibility. Any grade of gasoline 
can he made 
Phenolic Moulding Powder Plant, |.C.1. Wilton Works The Billingham works is the largest 
chemical undertaking in the British 
nd some at very high pressures. Large ern Gas Board, and a main is being Empire and the second largest in the 
quantities of steam are used for heat laid from the works of the Board's weet. le occupies a site of about a 
raw materials to the required tem Middlesbrough Division thousand acres on the north bank of 
peratures, and although a good deal An extensive road and rail system jhe River Tees and is seven miles in 
f this heat is recovered, much water is being constructed. including more circumference. The annual total is 
employed in removing the rest of it than 10 miles of roads and 15 miles 1.950.000 tons of products vital to 
Electricity is needed for driving the of railways. The lines to Wilton will national economy. ranging from ferti 
motors of the compressors, pumps and — branch off from the main line about a lizers to high-grade gasoline. The Bil 
other machinery used in the plants. A mile from Grangetown, and the British lingham-W ilton setup is exper ted to be 
large amount of such power will also Railways have constructed bridges the world’s largest chemical unit 
re itilized n the plant electrolyzir 4 inder the Middlesbrough Saltburn 


hlorine and « aus line Through the latter will pass the Turning to other petrochemical - 


dertakings Shell's Stanlow plant 
started operations last July. It is a 
thermal cracking unit with other equip 
ment specially designed to deal with 
cracked products. The basic material 
is gasoil from which is obtained a 


brine tor producing « 
t “la. (eas is req sired for heating in railway lines into the works and also 
me of the processes, for heat treat the drainage culvert All the drains 
nent furnace im the workshops and lead eventually into a main drainage 
ther purposes. When the present lvert of 7 feet diameter reaching 
tage of development is completed it th foreshore at Bran Sands This 
reckoned that about S00 tons of large culvert can cope with a flow of - 
p high proportion ot olefins propylene 
val will be sed daily in the boiler 4) million allons per day 
and butylene which when separated 
form feed-stocks for the manufacture 


of solvents and other chemicals 


sised it a pressure The workshops and main store were 

t out into the first buildings to be erected, The 
pes feedit steam to canteer ind change rooms are up to 
the most modern I ¢ |. standards 


The designers of Wilton works have 


Stanlow ¢« omprises a ¢ hemical plar t 
team 
with an annual capacity of 24,000 tons 


of solvents. and a plant manufacturing 


the MEOH) kw triven to provide clean and pleasant 
The Nort! rroundings for those who work there 
} \ (Mifoot chimney with electrostati« 


detergents with a current capacity of 
SO000) te ns a yea} which Is shortly to 
be raised to 75.000 tons 
precipitators and eveclones for clean 
waste gases will do much to abate The Partington plant of Petrochemi- 
itmospheric pollution cals Company near Manchester em- 


W ate vn ( mi rn bor | In fact. the 1. ¢ | Wilton works are 


lons ! River vier i lead to British industry in the 


plovs the { ttarole process bey which 
aromatse compounds ind olefinic gases 


Tees we d piped t : f gettine rid of obsolescence ire produced simultaneously from a 
crude oil fraction, Initial annual ca 


Wilton wo . ) hor mm reser d of pr myptly applyvi » results of 
pacity of 75.000 to LOO.000 tons may 


voir thro } " ' mn Other ientihie research to commercial pro 
hI , - > 
water requirements wi | , near! ad tlor So far nearly two-hfths of the be considerably expat d d later 


> million gallons a wee if purified rk for the above plants and services Thus petrochemicals are already 
water from the same Board mainly for . . ympleted plaving a significant part in the indus 
the boilers. Gas comes from the Nort! cro Tees Billingham’s most trial progress of the United Kingdom 
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Liq ui d-Ph THE TREATING of liquid feeds 


to catalytic polymerization units 
presents a number of problems. 
e There are, however, a variety of 
Hydrogen Sulfide Removal carve that aie’ mosparie 
attractive. The best choice de- 
pends upon the volume and 
purity of feed stock, and other 
factors. In this plant the use of 
a liquid phase extraction system 
for the removal of H.S by means 
of a regenerative type solution 
was selected as the optimum 


Foster Wheeler Corporation and 
erected by Mid-Continent personne! 


M, CONTINENT Petroleum Cor- per 100 standard cubic feet (sef) and Reasons for H.S Removal 


poration has recently installed a re one percent carbon dioxide by volume The catalytic polymerization plant 
generative type hydrogen sulfide re The H.S removal method chosen takes a cut consisting of propdhe 
moval unit to treat 4800 barrels pet was a tripotassium phosphate process propylene and butane-butylene (desig 
stream day of liquid phase poly plant (patented by Shell Development Com nated as C,-C,) as the liquid overhead 


charge containin i any?! designed and engineered bi product from a large gasoline debu 
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Close-Up View of Unit, Show 

ing Reboiler and Stripper in 

Center, with Stripper Overhead 

Condenser at Left and Extroc 
tion Column at Right 
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ammoniacal compounds into the poly 
plant unit that will poison the catalyst. 

he tripotassium phosphate process 
also has the advantage of being selec- 
tive to the H.S when desulfurizing a 
hydrocarbon charge of high CO, con- 
tent. This factor makes for a more 
economical unit, since the solution cir- 
culation rate and steam consumption is 
only fractionally higher than for the 
H.S alone 

The process flow is illustrated sche- 
matically in the flow diagram given in 
Figure 1. Hydrocarbon charge at 300 
psi. and 100 F. enters the base of the 
extractor and flows up countercurrent 
to a descending stream of tripotassium 
phosphate. The extractor tower is three 
feet in diameter and is packed with 
one-inch stoneware Raschig rings to a 
height of 30 feet. 

The phosphate solution forms the 
continuous phase, and liquid hydro- 
carbon rises through the solution, com- 
ing in intimate contact with the tri- 
potassium phosphate. A_liquid-level 
controller above the packing controls 
the flow of phosphate solution out of 
the bottom of the tower. The upper 
section of the tower is enlarged in 


\Y 


» 


‘ee. 


\ 
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order to minimize the entrainment and 
carry-over of solution with the hydro- 


: a 
BiG 


{ arbons. 


Z. 


Coalescing Section 

The upper settling zone contains a 
coalescer in the form of metal textile 
mesh. which helps to prevent entrain- 
ment, The use of a coalescing section 
at the top of the tower helps reduce 
the cost of the unit by eliminating the 
need for an extra knockout drum with 
tanizer. Hydrogen sulfide in the poly whether in mixer-settlers, packed its attendant piping, control instru 
plant must be kept at a low concentra tower, or perforated-plate tower, may ments, pumps, etc. The hydrocarbon 
90 or 95 free of H.S leaves the top of the tower 
and enters the water wash facilities (to 


Another View of the Extraction and Stripping Towers, with After Settling Drum 
at Left and Fin Tube Exchangers in the Foreground 


tion to prevent the polymerization of increase this utilization to 
H.S with the olefins in the charge, percent. 
which produces objectionable mercap Another method of conserving caustic maintain moisture of the calatyst), 
tans and ilides in the poly nerized is the use of multiple stage ounter and thence goes to the poly plant 

| roduct urrent water prewash Recently pub Lean tripotassium phosphate solu 


moline | 
The HUS thi iarge was formerly lished data*t on water washing, how tion enters the top of the extractor just 


rle-stage canst ever. indicates a large consumption ol above the packin ind flows downward 
settler type Th water, large contacting equipment, plus against the rising hydrocarbon stream, 
the additional problem of disposal of extracting the hydrogen sulfide. After 
the waste sulfide-laden water passing through the packing the solu 

tion. now rich in H.-S. leaves the bot 


with lripotassium Phosphate Process tom of the extractor under its own 
increase of \ third method. the one chosen by pressure and is heated in a series of 


L800 bpsd.. the Mid-Continent was the liquid phase double-pipe exchangers The heated 


rains per | extraction of H.-S by means of are rich solution enters the top ola hubble 
| 


the aus rener tvpe solution. Possible solu tray stripper vhich contains ten travs 
inic solutions such as and is two feet six inches in diameter 
und salt solutions The solution descends through the 
n phosphate The stripper omit n contact with 
for the two is ascendit n ‘ strips the hy 

for poly plant drogen ilhad in t rich solution 

has the ad The solu Tt drops from the 

itile. and nor stripper nerative surge drum, 

feed. In the where the | i stripped solution 
hydrocarbon is boiled up ympleting the scrubbing 
ammonia or of H.S fron ior The lean 





solution leaves the regenerator and is 
partially cooled by exchange with the 
stripper feed. The solution is then 
pumped from atmospheric pressure to 
300 psi., and after further cooling with 
water in double-pipe exchangers it 
enters the top of the extractor to com- 
plete the solution cycle. 

Low-pressure steam exhausting from 
the reciprocating pumps plus a small 
amount of live make-up steam is used 
in the reboiler tube bundle. Open ex- 
haust steam may be used, but in that 
case the condensate is wasted and a 
problem arises as to the disposal of 
the H.S laden condensate. Steam 
formed in the regenerator surge drum 
by boiling the solution rises in the 
stripper and carries the H,S with it. 
The stripper operates at substantially 
atmospheric pressure, since any in- 
crease in pressure makes stripping 
more difficult and increases steam con- 
sumption 


Condenser Section 

The steam together with the H,S 
passes overhead from the stripper to 
a condenser where the steam is con 
densed. The H.S leaves from a vent 
on the upper part of the condenser 
and is led to a furnace where the H.S 
is burned. Condensate passes back 
through the condenser and flows down 
through the outer portion of an an 
nulus which is concentric with the 
inlet steam pipe. The object of this 
arrangement is to reheat the condensate 
so that the equilibrium H.S dissolved 
in the condensate will be a minimum 
The condensate drops from the con 





4800 BPSP Liquid-Phase Tripotassium Phosphate H,S Extraction Unit, Showing, Left 
to Right, the Circulating Pump, Main Extractor Column, Heat Exchangers, and 
Stripping Tower 
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denser to an accumulator through a 
water sealing leg, whence it is pumped 


back to the stripper 


Shell Phosphate Process 


The Shell phosphate process applied 
HS 


adequately described by others 


to gas-phase removal has been 


Briefly, the process [or either 


H.S 


on the reaction 


roid phase removal 


olution 


ip to JW) 


reversed 


f tripotassium phosphate i 
mixit the proper quant 

hydroxide and phos 
Ipproxin 

mixture 

hn ravity und is easil 


indled. nonpoisonous 


ind nonintlammable 


nonvolatile 
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Process Requirements 
In yener il. the process requirement 


nvolved in the optimum design and 


divided 
naps: 1b) the plant constants 
lesign variables. and 4) the 
ables. The 


listed below 


three 
2) the 


operating 


peration may fe into 


variables 


of each gro ip 


The basic operating plant con 


omprise the specihcations tor 


problem and include 


HLS 
(tt) 
bextra 
i, HOS 


reated 


Operating 
Data 


Steam, ibs. per b 
B Pressures 
A tescor tee ° 
C. Temperateres. “? 
morber bottom ( 


Leon Rich 


Selunen Selution 


Charge to treating unit 


Treating wart ctfluent 


Hydrocarbon capacity of the unit 
2) The 


those design 


basic design variables are 


factors that are based 


upon the first group of constants, They 


ine lude: 
a. KPO, concentration of solution. 
bh. Mol ratio of KOH to H.PO, in 
solution 
The number of stages in the ex 
traction unit 
Operating variables include the 
following 
1 “trippin steam rate 
I ficle 
Flow rate of solution 
The actual « perating 


ver n Table l 


, Ss ontent of solution 


conditions are 





Table 2 summarizes certain process 
data for lean and rich solutions. charge 
to treating unit. and treating unit 
effluent 

The mechanical operation of the 
unit is quite simple and requires very 
little taking small 


amount of extra time on the part of 


attention only a 


an operator already assigned to the 


catalystic polymerization unit 


Contract for the above job was let 


in March 1949 


culation 


and hydrocarbon cit 
started on October 5. 1949 
The speed of construction was due in 
excellent engi 
Mid-Continent 


ere ted 


large measure to the 
neering shop torce of 
Petroleum 


this unit 


orpe ratior who 


sulfide 
from liquid-phase hydrocarbons by 


The removal of hydrogen 


means of regenerative tripotassium 
phosphate is also applicable to gas 
phase H.S removal. A new ipplication 
ot this process Is the selective removal 
of HLS from a gas containing 


CO. content 


a high 
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L, IS evident that the desire for 
higher specific output and better econ- 
omy will continue the drive for higher 
compression ratio. Judging from ear- 
lier work, done manly on racing en- 
gines, compression ratio is not likely 
to go higher than 13:1 or perhaps 
14:1, because at these compression 
ratios difficulty with strangulation of 
the valves may cancel out the possible 
gains in brake mean effective pressure 
(bmep) and efficiency. In addition, 
the gain from higher compression ratio 
is flattened out so much as to approach 
the vanishing point, 


Fac tors Involved im Detonation 

The temperature at the end of com 
pression, whatever may be the cause 
is probably the principal agent induc 
ing detonation, Naturally this tempera 
ture is modified by local temperatures, 
higher than the average. and their rela- 
flame front. Density has 
without doubt. but not 
temperature 


tion to the 
some effect. 
nearly as important as 
The principal factors that can influ- 
ence temperature at the end of com 
pression are about as follows: 

1) Compression ratio; 2) turbu- 
}) intake temperature of mix 
jacketing. 
imperfectly 


lence: 
ture; 4) 
especially the 


effectiveness of 
head; 5) 
corners that appear 
6) hot 


cooled reentrant 
in most of the L-head designs: 
piston head tem 


exhaust valves: 7) 


peratures; 8) residual gases and 9) 
manifold distribution 

Compression pressure goes up as the 
1.35 power of compression ratio; ab 
solute temperature goes up as the 0.26 
power of ratio. These 
values differ from true adiabatic, from 
the effects of jacket cooling and hot 


‘ ompression 


parts 
higher 
velocity 


Turbulence. chiefly by the 
heat transfer due to higher 
over the jacket surfaces, tends to re 
duce the end temperature of the charge 
especially when a quench area is used. 

Intake 
compromise for the natural induction 
reduce 


temperature is generslly a 


engine: on the one hand to 


temperature it 1s 


final compression 


desirable to hold intake temperature 


down: on the other, starting, warm- 


up and good gasoline vaporization 
need higher temperatures. In the case 
of supercharged engines it is possible 
to accomplish a considerable an.ount 
of cooling by the introduction of a 
cooler after the supercharger, without 
spoiling the vaporization, Where com- 
pression is two-stage, as in super« harg 
ing. this intermediate cooling can have 
a very pronounced effect on the octane 
demand of the engine. One example of 
which we have rather full knowledge 


is a racing engine of 13.5 c.r. (com- 
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SOME PREMIUM motor gasolines now reach 92-93 research octane num- 
ber, and 95 octane fuels may become fairly general in the not to distant 
future. Current activity in our automotive industry, however, involves the 
development of engines thot are eventually expected to operate at com- 
pression ratios of the order of 12.5 to '. Another 15 octane numbers 
would be required to care for 12.5:1 C.R. in any production engine that 


has so far been tested. 


Recent studies indicate that the cost to the oil industry as a whole 
for 10 additional octane numbers obtained by refining methods would be 
some 2 to 3 billion dollars, while an equivalent reduction in octane 
demand on the part of the engines could be achieved at a cost of 300 to 
500 million dollars for the automotive industry. Also, less motor fuel can 
be realized per barrel of crude at the higher octane level. Obviously, 
every effort must be made to develop engine designs that incorporate the 
fuel consumption advantages of high compression ratios and yet make 
the minimum demand for octane numbers. This article, presented at the 
AP! Lubrication Committee meeting held in Detroit in June, discusses 
some of the measures that can be followed in lowering the octane number 


requirements of gasoline engines. 


Compression Ratio, 


Octane Demand and Lubrication 


pression ratio) overall, operating on 
82 ASTM, 83 


The drop in temperature 


Research octane without 
detonation 
provided gave the equivalent of 8:1 
c.r, temperature, approximately. The 
rest of the reduction in octane demand 
was due to the high speed, and an 
especially well-cooled cylinder barrel 
and head—-a very thin steel sleeve for 
the barrel and aluminum head being 
employed. 

Much better jacketing and head cool 
ing passages can be made. There have 
been many designs on the market in 
which boiling 
jacket, usually 


was occurring in the 
around the 
There has 


boiling in 


near and 


exhaust valve connection. 


never been any excuse for 
the jackets because it is kown to be 
true that any liquid normally used for 
cooling (i.e... water and water-glycol 
mixtures) can take away far more heat 
per square transfer surface 
than any gas can bring to the othe 


side; consequently, the boiling has al 


ine h of 


wavs been the result of undirected flow 
and velocities much too low. In other 
heat transfer apparatus we do not con 


Publicatior 


sider velocities of much less than 5 
fps., in many cases carried up over 7 
fps. No such condition has ever existed 
in the jacket of the ordinary engine 
In many 


are so low as to result in viscous flow, 


designs cases the velocities 
consequently very uneven cooling and 
striation, 

The major reason jackets have not 
designed is due to cores 
being made sturdy 
rejects in the foundry under control, 
flow 


been better 


enough to keep 
and to failure to calculate the 
path conditions. 

The hot exhaust valve effect can be 
largely canceled out by the position 
from which the ignition is started, The 
remaining unfired charge will be away 
from the exhaust valve where it can 
be reasonably cooled, but 
the effect of the exhaust valve in heat- 
ing the total charge cannot be elimi- 


obv iously 


nated 

Ever since internal combustion en- 
gines have been produced. we have 
been generally using uncooled pistons 
and are still using them for most de- 
signs today. With piston temperatures 


111 











likely to go up, in the heavy duty de- 
signs particularly, we should be giv- 
ing serious consideration to liquid pis- 
ton cooling. The advantages would be 
considerable; certainly lubrication 
could be improved and ring-belt tem- 
perature reduced. In addition, if 
quench areas are used for the last por- 
tion of the charge to fire, a cooled 
piston could assist this situation 
greatly; an uncooled piston furnishes 
up to 50 percent hot area in the so- 
called quench region. 

So far as the effect of residual gases 
is concerned, higher compression ratio 
by itself tends to reduce this effect by 
reducing the quantity 

The manifolds have an influence on 
the picture because due to striation a 
manifold can produce one or more cyl- 
inders at leaner mixtures than average 
and these are usually the ones at which 
detonation will first appear. Manifold 
design, it would appear, is still not in 
a very good state. There are many de 
signs of manifold on the market that 
look like a basket of worms, The cause 
of manifold pressure loss is not so 
much skin friction, but largely elbows 
The elbows not only produce consider 
able drop but also encourage striation 
of gasoline into rich and lean mixtures 
In the racing car designs, especially 
those of Harry Miller, considerable at 
tention has usually been paid to elim 
inate as many elbows from the mani 
folds as possible One design, I think 
proposed by Barney Roos back in 1917 
or 1918 for I ii omobile, Jr 8, had only 
two elbows in series from carburetor 
to valve. This was accomplished by 
putting the carburetor at one end of 
the manifold, one branch elbow and 
one elbow at the valve. This design 
was not adopted as it appeared too 
radical, The old Franklin trombone 
manifold was also good in this respect 
in that it allowed three elbows up to 
the valve and gave a two-path flow 
which tended to average out striation 
effects. Another design. I believe tried 
out by White a good deal like a 
spider crab; each branch to the cylin 
der had the same length and number 
of elbows. Distribution, it is 
stood in this manifold 


We are total 


was 


under 
was good 


interested to reduce 


pressure drop to keep up volumetri 


efficiency, and to reduce striation as 


far as possible in the interests of wip 


ing out the lean ev linders 

Other Designs Than Poppet Valve 
Most of us are 

designs that have been offered in th 

Alex Taub has recently 

articles dis 


familiar with the 


past ) vears 
published a 
cussing them 


We all 


number of 


remember the original 


Knight two-sleeve design as employed 
in the Stearns-Knight and Willys- 
Knight. These engines were undoubt- 
edly more expensive to make than the 
poppet valve, but part of this differ- 
ence in cost may have been due to the 
small quantity produced, which is a 
major factor. The two sleeve design is 
difficult to lubricate properly and still 
hold down the oil consumption. In ad- 
dition, the interior of the cylinder on 
which the piston and rings run is 
definitely hotter, due to interposition 
of several joints between the jacket 
and the piston. It is, however, quite 
true the octane demand of these en- 
gines was definitely down below that 
of the poppet valve engines in use at 
the same time. 


Use of Argyle Design 

The Argyle single sleeve, it has been 
claimed, is more expensive than the 
poppet valve, although if produced in 
quantity, this does not seem to be nec- 
essarily true. This design has seen a 
good deal of commercial employment. 
It is easier to lubricate and control the 
lubricant than the double sleeve and 
while the cylinder is hotter so far as 
the piston and rings are concerned, it 
is not, of course, as hot as the two 
sleeve design. An objection to all of 
the sleeve designs can be urged; due 
to weight of the sleeves the inertia 
forces on the valve mechanism may be 
high and they are not likely to be too 
good for high speed. In the aviation 
engines where the Argyle sleeve has 
been principally employed, the speeds 
do not exceed 2700, We have, at any 
rate, some practical experience in this 
design as exemplified in the Bristol 
Centaurus, Napier Sabre and Rolls 
Rovee Eagle, all of which were flown 
in World War II. These engines ap- 
pear to have an octane demand some- 
where in the neighborhood of 12 oc- 
tanes lower than poppet valve engines 
for the same general compression ratio. 

The Skinner 
single sleeve but actually it is two half 
claimed this engine is 
build. Its quality 
should be. in general, much the same 
as the Argyle but in addition, the split 
down the cylinder between the sleeves 
The demand is 
the poppet design, and 
same as the Argyle single 


design classes as a 
sleeves It 1s 


also expensive to 


i not good. octane 
than 


about the 


lower 


sleeve engine 


have been discussed, 


which have been in existence 


Two designs 
both of 
for a considerable period of years, but 
so far have been built only in experi 
The Abell single valve 
design has rather a complex valve gear 


mental models 


consisting of a single main valve for 
both inlet and exhaust and a transfer 


valve for exchanging these functions 


on the main valve: this arrangement 


is rather like the earliest Franklin en- 
gine produced 35 to 40 years ago. 
While the valve gear is complex, it 
should be feasible, but it looks like it 
would cost more than the poppet valve. 
Nobody can be very sure on this point 
because the engine has never been pro- 
duced in quantities. The writer's ob- 
jection to this design is it only goes 
halfway in the problem of reducing 
the main hot spot in the cylinder. The 
single main valve will come to equi- 
librium at somewhere between the 
temperature of the inlet and the ex- 
haust valves in the poppet engine; and 
the hot valve is not the only thing 
needing correction; and as mentioned 
above, the effect can be largely can- 
celed out by proper location of the 
spark plug. This design is said to have 
an octane demand about 20 octanes 
lower than the poppet valve design. 

The Aspin conical valve, usually 
termed “rotating combustion cham- 
ber,” has only been built experiment- 
ally and while apparently the valve 
mechanism could be quite simple, it 
has a very heavy valve thrust and most 
of the designs so far have been worked 
up with a view to support this thrust. 
It seems to the writer if this design 
were properly worked out it should 
be possible to balance the valve. Very 
likely there will be, along with the 
balancing, a lubrication problem. The 
average of the entire interior of the 
combustion chamber comes down 
fairly close to the ordinary jacketed 
wall temperature, The octane value is 
said to be down 50 points. The writer's 
guess is no better than anybody else’s 
at this stage, but I would be inclined 
to feel this design would be somewhat 
more expensive to build than the pop 
pet valve. It must be noted there would 
no doubt be quite a good deal of de- 
velopment expense in making this en- 
gine durable and trouble-free for pro- 
duction. 


7 


“None Satisfactory’ 

The writer is that 
motor car manufacturer has gone to 
very considerable expense in investi- 
gating all the preceding designs and so 
far feels that none of them are satis- 
factory. I do not feel that this is the 
final answer because it is true that in 


informed one 


many new designs have to be 
carried through by 
sold on the idea to begin with in order 
to reach success at all. The oil indus- 
try would no doubt be interested in 
seeing these designs proved up. How- 
ever, | have no bill of goods to sell for 
any of these particular variations 


cases 


people w“ ho are 


One other group of designs has been 
occasionally tried. These designs used 
Corliss type valves, oscillating or ro- 
ran very well at 
and apparently the de 


tating. One design 


OOO0 rpm 


Petroleum Refiner—V ol. 29, No. 7 





signers had found out how to lubricate 
these valves. I know of no development 
where this has been brought to prac- 
tical production, however. 

It is obvious both for the risk in- 
volved and from increase in retooling 
costs for new designs that the automo- 
tive industry is not likely to take very 
kindly to radical changes in the engine 
design, no matter how well propagan- 
dized. It is well, therefore, to examine 
what might be done without a major 
change in the engine. 

Mr. Heron’s paper has given us 
quite a little information on what hap- 
pens in one or two of the general de- 
signs, but even with the mass of mate- 
rial that he has presented to us, it still 
does not begin to cover the field that 
must be investigated and proved up. 

More than 30 years ago, Cameron 
first and Ricardo (usually credited 
with the introduction) second. intro- 
duced the horizontal valve type of 
head. which is something like an F 
valve arrangement laid on its side. 
This arrangement allows location of 
the spark plug so as largely to wipe 
out the effect of the hot exhaust valve. 
and in addition, gives more quench 
area than most other designs. From 
the position of the valve chamber it is 
possible to eliminate the badly cooled 
reentrant sharp corners appearing in 
the L-head designs. Duesenberg used 
this design for some of his engines 
with considerable although 
little is known of any measured value 
of the octane level requirement. 

Mr. Brownback has recently offered 
some very interesting thoughts on a 
design exemplified particularly in the 
Renault models for which he is re- 
sponsible. He is, it is understood, pro- 
posing to use this Cameron-Ricardo 
construction with horizontal valves, 
aluminum heads and better jacket de- 
sign. He states that these designs will 
reduce octane demand 10 to 12 num- 
bers below the ordinary designs now 
used, and stands ready to back up his 
statement by producing the engine and 


success, 


car to be tested. 

It is, of course, true that part of the 
gain he has made might be influenced 
by the small cylinder sizes with which 
he has been concerned, but his moves 
in the direction of lower octane de- 
mand are directly along the line which 
the automotive industry will like bet- 
ter than considering the Aspin, Abell, 
radial valve or any other radically dif 
ferent design. It is obviously much 
easier for the automotive industry to 


improve the present designs than to 


adopt completely new ones 


Required Octane Demand 
The best of the premium gasolines 
perhaps reaches 92-93 and may shortly 
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become fairly general at 95, It would 
take 15 additional octane numbers 
to take care of 12.5:1 c.r, in any pro- 
duction design that has so far been 
tested; and the house brand gasolines 
would have to go up about 25 num- 
bers. It should be quite obvious that 
the oil industry is not going to be able 
to produce so much increase in chem- 
ical octane, and therefore it has got to 
come, at least in most part, from 
changes in the engine. It is, of course, 
not necessary for us in the oil industry 
to propose any particular design to 
the automotive people because I think 
we can safely leave the choice largely 
in their hands, and they are undoubt- 
edly working on it. In the interest of 
getting the change made. it is going to 
be very necessary that the automotive 
industry should be satisfied that thev 
can continue to make money with the 
new designs, and that it will not cost 
them too much to get there. 


Cost of Octane Value, Either 
Chemical or Mechanical 

Mr. Ayres’ recent studies, checked 
against material prepared earlier by 
Mr. Holaday. indicate that to increase 
ten octane numbers by refining would 
cost the oil industry as a whole some- 
where between $2.5 and $3 billion 
dollars, To get the equivalent reduc- 
tion in octane demand on the engines, 
however, would appear to be some 
thing in the order of $300 to $500 
million for the automotive industry; 
in effect, not a great deal more than 
would be required over the period of 
change for ordinary new models, since 
most of the cost of the change-over is 
going to be tooling in any case. 


Details 

It seems to be pretty generally estab- 
lished that good conductivity heads. 
such as aluminum, can lower the oc- 
tane demand. It is a matter of some 
surprise that this should be so because 
most of the heat transfer resistance is 
on the gas side, not in the liquid film 
or the metal, Mr. Brownback is using 
aluminum heads in the Renault engine 
and states he can prevent corrosion 
and gasket creep. It would seem likely 
that some anodizing or heavy plating 
could prevent corrosion and would 
eliminate much of the trouble hither- 
to found with aluminum heads. Such 
designs must, of course, wind up no 
more costly than the present heads. 
However, we might find cast iron quite 
satisfactory when the cylinder head 
cooling flow is improved. 

It is important we redesign to get 
a definite jacket flow-path so as to get 
velocities of 2 to 4 fps. all over the 
barrel and especially the head; this 
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would produce great improvement in 
uniform and better cooling, and prob- 
ably a considerable reduction of dis- 
tortion. It is for this reason the writer 
feels the desirability of employing wet 
sleeves. This has been done before now 
in relatively cheap engines at low cost. 

The advantages of the wet sleeve 
are that thinner sleeves can be used, 
machined uniform, and jacket space 
will no longer be too large from the 
desire to make cores sturdy; conse- 
quently, passage area can be cut down 
to get velocities up where they belong. 
Use of the wet sleeve would permit 
more desirable cylinder material for 
wear. Again, the use of the wet sleeve 
gives an opportunity for further re- 
ducing distortion and I think we are 
going to find distortion of cylinders 
is going to be one of our principal 
headaches for the future, particularly 
as the compression ratio and tempera- 
ture involved go up. Certainly we will 
have to improve piston sealing and 
wear for the future, and distortion is 
one of the troubles. 


Lubrication 

Recent experiments made at the 
Laboratory, while not carried very far 
yet, have indicated pretty plainly that 
we are getting a coefficient of friction 
up as high as 0.10 in “satisfactory” 
operation and 0.15 at scuff, and that 
we have never yet properly lubricated 
an assembly of rings. Here again we 
are in a dilemma. We want good lubri- 
cation to keep down friction, and at 
the same time we want a good seal 
with no oil pumping; these results are 
usually not too compatible in the pres- 
ent ring setup. But it is astonishing to 
find that a piston ring is in metallic 
contact with the cylinder at all points 
of the stroke. This definitely means that 
no, proper oil film was established. 
The coefficient of friction indicates 
the same thing. When the coefficient of 
friction is up to 0.10, we are not get- 
ting good lubrication, Piston cooling 
as so far employed in a few designs 
has been relatively inefficient in reach- 
ing the result desired, one of the rea- 
sons being that without exception so 
far the attempt has been made to sup- 
ply the cooling oil through a drilled 
rod. Our own experiments have shown 
quite plainly that this method of oil- 
ing, not only of cooling the piston but 
for oiling the wrist pin, can be ex- 
tremely risky. In one of the commer- 
cial designs on the market, operated 
at 2000 rpm., relatively short stroke, 
the inertia forces were such as to over- 
come the oil supply and induce air 
into the system, resulting in an irregu- 
lar supply of lubricant, Calculations 
against the test results showed the rod 
was only about half full of oil most 
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of the time, In other words, the upper 
end was being lubricated with foam. A 
found in a slower 
stroke 


inertia 


similar case was 


speed engine 26-inches in 
which the 
enough to produce the same trouble 
We have been able to 
demonstrate on a laboratory setup that 
through the 
proper 
other 


forces were high 


ome conditions 


viling rods can be made 


supply of oil every 
stroke. or not at 


geometry of the 


to give 
stroke 
ill dependir yr on the 


every 


vetem 
The oil supply 0 rist pin Ww ! 
lepend on a 0 w factors 


ry the 


involved 


*Vatem 


il « ipply pressure 
oul 


resistance of be conduits 


nertia torces therefore 
that if 
pistons performed 
ndependent ot rods 
supply without i 


wssured and one 


separate 
Lich continuous 
riia toret can be 
in easily predict | oO of tov 
Il obtain It is ‘ obvious 
ut ul 


tr rubles oft the 


ompression oes up the 
ipt tow 
ippreci 
troubles in 
something 
shout cool 4 . ‘ and mproy 
t the rir lubrication 
With regard to bearings and gear 
situation does not seem to 
he in anv wise different thar 
The bulk of the 
now run at bmep 


highest 


ation 


trains, the 
at present 
nines 


sutomotive en 


of 120 psi, average 
132 


ove 


the tour new engines, at 


iverage a’ otors run i 


Consequently the increase of 


212 psi 


bmep by wav ofl increased compres 


sion ratio in automotive engines should 
not add any problems on bearings and 
met. and for 


rear trains not already 


the most part selved 
that the 
iffected by in 
will be the 
would ip) 
is likely 


therefore 
will be 


It ippears 
elements that 
creased compressior 

d the 


rat the solutior 


valves It 


mechanical (de- 


lubricant (chemi 


to be almost wholly 


sign) and not the 
cal) 

We can, as pointed out, liquid-cool 
the piston and drop the temperature of 
both belt and 
must find a better design for rings to 
get the lubricant rubbing 
surface thereof without losing oil-con- 
trol, Both these paths are wholly mat- 
We must cool the valve 
perhaps consider 


ring crown; and we 


under the 
if desi vn 


better 
methods of 


ters 
stems and 


other cooling the valve 
than merely the seat and bushing con 
tacts. Again 


Since the 


a matter of design 

urge for higher compres 
sion ratio comes from the desire for 
more horsepower output per cubic inch 
ind better e 


that the supercharge method of ap 


momy. the writer feels 
proac h should be given very much bet 


ter attention than it has had so far 
It is quite obvious that horse power per 
cubic inch (of the engine displacement 
doubled by 
that 


is always less costly per 


known} can he super 


charging which means since the 
supercharger 
ubie inch of displacement. and per 
pound of weight, than the engine. it 
yught to be pessible to build the whole 
engine assembly as cheaply as the pres 
ent single In order 
to get the er 
to provide means for using the wasted 


gine, It 


stage compression 
onomy it will be necessary 
exhaust energy from the en 
looks like a natural to do this by 


of a turbine driving the blower 


way 
This 
would imply considerably higher su 
percharge than has hitherto been uti 
lized (« xcept in racing engines), so as 
the total the ex 
haust for this purpose. If this is done, 


to utilize energy of 
then the turbine and supercharger need 
not be geared to the engine 

If the automotive industry is shown 


that it is necessary, it surely can cut 
the octane demand of the present single 
engine by at least 


would take 


nearly all of the step required to al ow 


stage < 


ompression 
’ 


12 octane numbers which 


+ ~ % 


us to reach 12.5:1 c.r. It would also 
be logical to consider super harging 
and two-stage expansion by way of the 
exhaust turbine to get economy, It is 
just as true of the internal combustion 
engine as it was 0) years ago on the 
steam turbine situation, 
that the turbine is the better device for 
low pressure gases at large specific 
volume; and in all probability positive 
displacement (that is the reciprocating 
engine or some similar devi e. perhaps 


engine-steam 


even a rotary) should retain the high 
pressure end. The major reason why 
it should 


the high temperature of combustion 


is that if we are to retain 
which we have now in the reciprocat- 
ing engine and which is responsible 
for efficiency, we must have something 
at the hot end that can be cooled. 

then is that 
likely to get 
higher 


The conclusion since 


we shall not be com- 
than 


12.5:1 for a long period of time and 


pression ratios much 
since the engine designer can take up 
most of the slack on octane while the 
what it 


raise the octane value, it will be abso- 


oil industry is doing can to 
lutely necessary that the automotive in 
dustry take over this task. While it has 
been customary in the past for the oil 
industry to do pretty much what the 

industry 
reached 


automotive demanded, we 


have now very close to our 
predictable limit, It will be recognized, 
that the 
be asked to 


spend 5 to 10 times as much to accom 


and it is being recognized 


oil industry should not 
plish the results as it would cost the 


automotive industry to do it even 
better, and with much more effective 
and 


resources 


conservation utilization of our 


natural 
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Inventions and Patents 


Part ll 


[ NDER the Patent Office Rules of 


Practice the inventor may prepare and 


prosecute his patent application before 
the Patent Office himself. and in the 
rare instances involving inventors with 
much experience in these matters. this 
However, it is 


practice is successful 


ulmost always advisable to have com 


petent patent cour sel handle the prep 
aration and prosecution of a 


The 


1 modern invention in 


patent 


application obtaining of patent 


protec thon tor 
most 


volves the complex pro edur >on 


our whole body of law and includes 


many pitfalls and traps for the un 
wary 


Thus 


step from the inventor's point of view 


perhaps the most important 


in obtaining a patent is the selectior 


of a suitable 
to assist him in the 


patent attorney or ager 
hling 
Patent 


of his patent 
Office 


patent at 


pplication. The maitr 


tains a roster of registered 


torneyvs and agents, and only those 
isted 
appli ants betore 
The Patent 


betwee 


will be permitted to represet 
the patent examining 
Office 


patent 


divisions draws 


distinctior attorney 


and patent awent” hased on whether 
has been admitted 


the states or the 


individua 
to the bar of one of 


or not the 


District of Columbia. If not so ad 
mitted the 
titled to represe! 
There is 


exception 


practitioner is merely et 


himself as a “patent 


agent however, the impor 
tant 
mitted to 
Office prior to 193i 
gardless of whether or not 


entitied to 


persons: ad 
Patent 


involving 
practice before the 
Such persons, re 
they are 
members of the bar, are 
represent themselves as “patent attor 


nevs. \ word about advertising at 


AS WAS NOTED in the first sec- 
tion of this two-part series, the 
patent system has played an im 
portant role in the industrial de- 
velopment of our country 
Misconceptions exist among 
technical people and executives 
in nearly every industry, however, 
regarding the nature of the pa 
tent grant and the manner in 
which inventions should be pro- 
tected. A better understanding 
will pay rich dividends. In this 
section, the authors discuss the 
procedures to be followed in 
securing patents, ond the func 
tioning of the Patent Office 


torneys ethical frown 
this. and members of the bar are 
forbidden to do so. At the 
Patent Bar Associa 
to have the Patent 


Office adopt a rule which would pre 


practitioners 
upor 
strictly 
present time the 
tion is attempting 
vent members of the roster from ad 
vertising 


Having 


counsel 


selected competent patent 
the first step by the counsel 
prior to writing the patent application 
is to have a novelty search made in the 
United States Patent Office. While all 
should he prefaced with a 


survey of the 


research 
preliminary prior art, 
the normal library tools such as Chem 


Abstracts, 
adequate for 


ical Beilstein, etc. are not 
a complete coverage of 
the prior art. The only truly adequate 


searching facilities from the patent 


point of view are the archives of the 
Patent Office 
public by the 
Room 


mil lion 


made available to the 
Patent Office 
There the approximately 2! ; 
United States 
are arranged not only numerically. but 


technology is 


Search 


issued patents 


as to subject matter whole 


pate ntable 


down 


also 
sphere of 
! roke n 


classes of 


into over 500) major 


patent groups, and about 


15.000 subclasses within the mayor 
classes 
It is only by conducting. or having 


in associate conduct. a search within 
this immense classified network of is 
sued patents that a patent advisor can 
relative to the 


If the 
patentable 


irrive at an 
vatentabilitv of any 
liscle found to he 


tl will be ol vreat 


opinion 
dis losure 
sure . 


e prior search 


value to the patent attorney when the 


patent application is drafted as it will 


enable him to ascertain the extent of 


novelty of the disclosure, and there 


cee TL ALLEL ED, 


pote POE PEA AL EI 





fore permit him to place it within its 
correct setting as determined by the 
prior art 

The patentability search is only one 
of many varieties which the patent 
attorney can render. Other types of 
searches include the infringement 
search, in which the claims of all per- 
tinent patents issued within the previ 
ous 17 years are read to determine 
whether or not a given development in 
fringes any active patents. The valid- 
ity search is really «a greatly extended 
patentability This search is 
made to determine whether a 
is valid, and is usually made by a pros 


search 
patent 


pective purchaser or licensee under a 
patent, or by the defendant in a patent 


infringement suit. All conceivably 
pertinent United States and foreign 
patents which issued prior to the one 
under consideration are examined, and 
in addition an exhaustive search is 
usually made through the literature. 
The object is to determine if there is 
any earlier written description which 
would negate the validity of the patent. 

Searches of this type lasting six 
months or more are not uncommon, 
and in one instance known to the au- 
thors a validity search extended over 
a period of two years. The state-of -the- 
art search is simply what the name 
implies. All patents having a bearing 
on a proposed development are col- 
lected. Thus a manufacturer entering 


Page from Patent Office Classification Manual which Shows the Classification of Patents 
by Subject Motter 


a new field, such as a petroleum com- 
pany desiring to manufacture deter- 
gents, should have such a search con- 
ducted to see the extent of the prior 
work in this field. 

Having completed the patentability 
search, and assuming that an affirma- 
tive conclusion has been reached, the 
next step is to have the patent counsel 
draft an application, In this the closest 
type of cooperation between the attor- 
ney and inventor is essential. The at- 
torney should be advised of all vari- 
ables that are critical, and also which 
conditions may be varied over a broad 
range. For example, if excellent re- 
sults may be obtained with a given 
process such as a new Fischer-Tropsch 
type synthesis over a broad range of 
temperatures, but only between the 
pressures of 2 and 5 atmospheres and 
a thruput of 1 to 10, the failure to 
point out all of these factors may ren- 
der the patent worthless. It is just as 
essential to reveal the non-critical vari 
ables broadly as it is to place the right 
limits on a critical factor, since the dis- 
closure in a patent that 600 to 700° F. 
is the temperature range means that 
a would-be infringer can avoid the 
patent if, in fact, a temperature of 
800° F. is suitable. On the other hand. 
the revelation of the variables which 
are inoperative, simply to broaden the 
disclosure, is equally inadvisable. The 


inclusion of misinformation within a 


patent only provides the defendant in 


an infringement suit with an excellent 
opportunity to attack the validity of 
the patent. As we have seen, a patent 
may be invalid for lack of novelty and 
also for failure to reveal the true 
nature of an invention 

It is always advisable to place the 
optimum range within a broad range 
in the application; if in a catalyst 
composition 3 to 10 percent cobalt is 
useful, but 6 to 8 
preferred, it is advisable to indicate 
this. The inclusion of such information 


percent is to he 


prevents the later acquisition of “im 
based 


restriction to 


provement” patents by others 


on the ground that the 


the narrow range furnishes superior 
results 

The inventor should always disclose 
all of the 


employed in his application, If sodium 


equivalents which may be 


s equally as good as potassium he 


should reveal this to the attorney, On 
hand, if ree 


not uset il he sh vuld he care 


the other ognized equiva 
lents are 
ful to point this out Thus. in the case 


of an invention dealir with soaps 
sodium would not have the equivalent 
properties of 


Workin 
possible 


potassium 


ex umples should, if at all 
be provided. The working 





examples should be selected judicious- 
ly; for instance, in an application 
dealing with a cracking process, the 
examples should show a variety of 
charge stocks, catalysts, process condi- 
tions and results. Concerning results, 
if examples showing prior art data as 
compared with data utilizing the in- 
ventor’s procedure can be furnished, 
they will be of material assistance to 
the attorney 

If a procedure is of wide utility this 
should, of course, be revealed, A dis- 
closure concerning a new method for 
catalyst regeneration should reveal 
that it is applicable to a wide variety 
of processes, For example, if it could 
be used with cracking, reforming. alky- 
lation, polymerization, etc. methods, 
this feature should be enlarged upon 
A point of singular importance often 
overlooked by is the state- 
ment of alternative modes of opera- 
tion in process type cases. 

When the attorney has submitted a 
draft application to the inventor for 
approval or comments the inventor 
should carefully examine it. This can 
not be overstressed. As stated before 
under our patent laws all applications 
are filed over the signature of the in- 
ventor, and not over that of the attor 
ney, or the inventor's employer, While 
confer to others by 


inventors 


the inventor may 


power of attorney, the right to amend 


his application once it has been filed. 


his approval is required for the initial 
filing. Furthermore. it is not permis 
sible to add new matter to the applica 
after it has filed. Accord 
ingly. he should check all statements 
in the specification for their factual 
veracity and completeness of coverage. 

At the close of the specification will 
be found one or more “claims.” which 
set out and define the limits of his in 
vention. While these claims constitute 
among the most difficult of our legal 
instruments to draw, should 
be tampered with by the layman, they 
should be checked by the inventor to 
determine whether or 
sufficiently 


tion been 


and not 


not their cover 


age is all-inclusive. and 
that 


the invention 


they stress the salient points of 


If the application includes drawings 
these should likewise be chec ked Pat 
drawings need not be drawn to 
but they 
workable mechanism, and all 
of the 
the 
positi m. if is not necessary 
Patent 
processes should include either a dia 


ent 


scale must be drawn to a 
aspe ts 
invention should be revealed If 
chemical 


to furnish 


ventior s for a com 


a drawin ipplications for 


rrammatic or a schematic type flow 


sheet. In flowsheets of the latter type 


e.g. where reactors. distilling 


lOWRTS ge 


ete ire represented by boxes and cir 


cles the Patent Office requires that all 


df Pul 


ishing ( 
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the component parts be labelled. If the 
utility of the subject matter can be ac- 
centuated by graphical or other ab- 
stract visual means, it is usually advis- 
able to accompany the application with 
a patent drawing illustrating this. On 
the other hand, nothing is so pointless 
as asking the attorney to submit a set 
of inconclusive graphs or data. This 
merely beclouds the issues and hinders 
the eventual procurement of a patent 

Under the present practice it is not 
necessary to accompany the patent ap- 
plication with models or samples (ex 
cept in the case of a perpetual motion 
machine in which event the Patent Of- 
fice will demand to see a working 
model). Occasionally, during the later 
stages of the patent prosecution, it may 
be helpful to furnish the examiner 
with a demonstration or model. This, 
however is the exception, and not the 
rule, and barring exceedingly complex 
machine applications, which cannot be 
readily understood from drawings, or 
novel compositions of matter having 
totally unexpected properties, such a 
demonstration is pointless, The exam 
ing corps of the Patent Office, by and 
large, are a well trained body of men, 
familiar with the technical 
fields in they operate, Demon 
strating a readily apparent feature to 
them accomplishes nothing, but may 
serve to irritate the examiner handling 
the case. His time is limited, and he 
may feel that the applicant is attempt 
ing to harass or high pressure him by 


thoroughly 
whic h 


the demonstration 

After the inventor has executed the 
necessary formal papers, his 
not vet finished as far as the Patent 
Office is Within a 
months to somewhat over a year fol 
lowing his the 
pending on the type of invention, his 
attorney will “Office Ac 
tion” from the Patent Office. This is a 
letter and usually 


rT le is 
few 


con erned 


filing, exact time de 


receive an 


terse impersonal 


mpany Publication 


states that all or part of the claims 
have been rejected as unpatentable for 
a variety of reasons, Usually prior art 
in the nature of literature references, 
or previously issued patents is cited to 
bolster the rejection, On rare occasions 
the first communication from the Pat 
ent Office will be a formal “Notice of 
Allowance,” but modern patent prac- 
tice limits this to the exceptional case. 

The applicant must reply to the Of. 
fice Action within six months (or a 
shorter time if the examiner for some 
reason requires a shortened time for 
reply), or the application becomes 
abandoned. His reply usually takes the 
form of an amendment, in which the 
applicant’s attorney amends the claims 
to meet the examiner's objections. Al- 
ternatively the attorney may simply 
argue that the claims as they stand are 
patentable and not amend them. The 
reason the attorney does not desire to 
amend or cancel claims, without argu- 
ment or the substitution of other claims 
is that once having done so he is for- 
ever prevented from claiming in the 
same application that the cancelled 
matter comprises the invention, The 
tactical sparring upon the part of the 
attorney has the ultimate goal of se- 
curing claims of sufficient breadth 
(called generic type claims ) to cover 
all aspects of the applicant's inven 
tion, and specific (subgeneric) claims 
within the scope of the main generic 
claims to cover the optimum forms 
the 
duty, on 


and modifications of invention 


The the 


hand, is to limit the applicant’s claims 


examiner's other 
to those which are clearly outside the 
pale of the prior art 

The inventor can render the attorney 
a great the 
references cited by the patent exam 


assistance by examining 


iner and indicating the distinguishing 
differences. It should be remembered 
that these differences must actually dis- 
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tinguish over the reference to be of any 
Thus 


cites a reference which 


value in refuting the rejection 
if the examiner 
utilizes, in a petroleum process, a low 
boiling naphtha charge, whereas th 
invention is limited to gasoils the n 
ventor must be able to prove that | 
nvention performs diflerently with the 
latter type charge. The citation of ir 
differences nl 


that 


relevant 
loud the 


meritorious 


ae. a inless there 


‘rounds to a distinctio 
t ie best not to present it i the rer 
to the Patent Office 
the ittorney ma 

nental conhrmat 


and 


that at 


necessa;©ry 
request 


expern 


iflidavit the exam 


reterence 
eVaminer vil 
! it tp} lie ith 
he may 
If the latter 
cl with the 


ipplicant lace 


tive it abandenit 


jected claims, of 
examiner 
tier ¢ it’ er 


Patent Of 


entitled to a patent under our law, is 
umong the most intricate in our whole 
administrative practice, 
dealt fully 


involves ascertaining the 


judicial and 


und cannot be with here 
However it 

dates of conception 
" 


practice ot al 


and reduction to 
of the parties: and in 
neventor who was the 
but not the first to 
whether or not due 
lowed. It is in this 
more than any 
well kept 
off.” A 


interferences 


curate labora 
pay large per 
and 
failed 


authoritative 


centage oft are won 


lost simply because one side 


t« Kee] complete and 
records 


Mar 


nlerlerences 


and c1 
However 


necessary to 


time 
n such 


settler ilwavs 


determine 0 the actual first in 


ventor, and to agree to let him receive 


the patent. (Mherwise as we have seen 


the patent mav later be declared iv 


valid for not hav heen issued to 
the true inventor 

4 word The official fil 

» be paid when the application 

1 is $30 plus an additional $1 for 


After the applica 


ibout fees 


n over 20 
illowed there is an ad 
il fee of $30 plus an additional 

for each allowed claim over 20. In 
vddition to the 
fees for the 


heer 


foregoing there are ad 
hline of 


alse in the case of an 


ditional certain 


petitions and 
ippeal to the Patent Office Board of 
Anpeals. While no 


ment may be made as to attorney's fees 


conclusive state 


for any ven application, the usual 


minimum cost for obtaining a patent 


{ the inventor is represented by pri 


$300 


greatly 


vate counsel is of the order of 


This 


nereased if 


minimum heure may be 
1 complex invention is it 
interference 


volved. or if appeals or 


ountered in the prosecution be 


Patent Office 


ire re 
re the 
After the patent has issued. the Pat 
Office eases to 


have jurisdiction 


th one exception. This arises 


nventor disc vers errors n his 
nt which arose due to his 
vecident, or mistake “hh 


mav hile tor a 


vertence 
vent he 
surrenderit 
ysecute a corrected ap 
Patent Office. If 
1 Treisstit 
il precisel 
patent \ 


overnir 


If the claims of an issued patent 
are broader than the actual scope of 
the patentee’s invention this may be 
corrected by the filing of a disclaimer 
with the Patent Office, Thus a patentee 
t and 7” of 


disclaim 


mav disclaim “claims | 


his patent; or he may 

much of claims 1, 2. and 3 insofar as 

they relate to X.” 
As has previous! 


mere ly 


mentioned 
holder the 


heer 
a patent vives its 


right to prevent others from making, 
or selling the protected invert 
{ nited States for the 
fruition of this 
mmstitution of 
federal 
The pat 


pre 


using 
within the 
life of the pat nt. The 


right comes throu rh the 


tion 


in infringement suit in the 


courts against the infringe 


entee may obtain an injunction 


venting future infringement. as well 
1s damages and an accounting for any 
which the 


In certain cases of delib 


prohts infringer may 


rast | 


} 
! 


lave made 


infringement the ma 
treble 
mentioned previo isly 
fenses available to the 
that the 
can get the 


erate patentee 
However a- 
the de 
infringer 1s 


and if he 


him 


»btain damages 


one of 
patent is invalid 


court to agree with 


the patentee will lose his patent 


Various uses may be made of pat 
I 


ents, A patent can be assigned outright 
by the inventor to another person or to 
a company. An example of this is the 
case of an inventor emploved by a 
corporation; as a consideration for his 
employment, the inventor usually signs 
a contract in which he assigns to his 


employer at the time of his employ 


anv future inventions which he 


make during the period of his 


ment 
may 
assignment, the 


emplovment Besides 


patentee may license others to either 
manufacture, use or sell under his pat 
ent. He may an exclusive license 
to one party, or non-exclusive licenses 


individuals He 


a sliding rov 


vive 
to numerous may 
charge a flat rovalty. or 
alty with the royalty per unit tapering 
off with the volume of units made or 
sold 1 territorial grant 


such as rights within a particular geo 


He ray give 


graphical area or he may, if he wishes 
donate his rovalty-free 
short. he 


simply 
to the public In 
a wide latitude of arran 
The best mode of operation 


patent 
Is permitted 
rements under 
his patent 
will depend 


in any particular case 


upon the type of invention, the condi 


tion of the ndustrv. the position of 
the inventor. et 
mposs ble to cover 
patent law iv an 


rt} The 


to pont out some 


vriters have 
ittempted however 

ot patent law 
ind executives in 


know ledge ot 


nventors 
1 working 


the patent svstem 





Process Gives Plant 
Water Free of Scale 


and Corrosion 


| Oil Company's 


Rancho San Francisco Absorption and 
Newhall 


portion ot 


( ompressor 
Calif.. 
operating 
drilled in the Santa Clara River 


plant 
obtains the 
from 


near 
major 
200-foot wells 


val 


water 


ley. The water is produced by gas-en 
gine driven deep well pumps and 
boosted units to the 
first step for treating This step con 


with auxiliary 
sists of a coke aerator. with a receiv 
ing tank, both located on the crest of 
the hills the 
line plant and the river valley, 


range of between vaso 
Water produced from these wells 
plus 
\erat 
raw, freshly produced water 
with 
structure equipped with two louvers. 


contains 40 grains hardness. 


traces of iron and manganese 
the 


by contact 


ing 
coke in a circular 
installed where maximum wind veloc 


ities are encountered, has 


excellent method of oxidizing the iron 


proven an 
and manganese so that most of it pre 
cipitates to the floor of the receiving 
tank bleed- 


ing, from the bottom of the tank pre- 


Constant blow-down. or 


vents an accumulation of sludge and 
the iron and manganese oxide 

Since the water must be pumped 
across this high ridge between the 


A WATER treating system in- 
stalled by Barnsdall Oil Com- 
pany at its absorption and com- 
pression plant near Newhall, 
Calif., provides ample water free 
of scale and corrosion. The proc- 
ess, detailed here, has proven so 
efficient that no cleaning, tur- 
bining or replacement of tubes 
has been necessary in the 20 
months of plant operation and 
inspections show that the various 
inclosed exchangers, coolers, 
etc., and the interior of the proc- 
essing equipment is remarkably 
clean 


lease and the river valley, the aerator 
tank 


the crest so as to obtain an 


and receiving were installed on 


automat 
delivery head to the gasoline plant 


and engines of the pressure mainte 


nance systen 
from 


four 


The water flows, as consumed, 
the tank on the ridge through a 
pipe the 
center of the gasoline plant propet 


inch line to approximat¢ 
ties, The processing and storage sec 
tion of the plant is surrounded by a 
six-inch pipe-line loop. to which all 
fire attached. The four- 
inch delivery line is connected to this 


hydrants are 


loop so that water under a head of 
about 135 


for use in 


psig. is always available 
fog and 


tional fire hose. The loop is fitted with 


nozzles conven 


or" 


seeee 


Coke-Filled Aerator for First Contact of Water 

With Treating, Where Iron and Manganese Are 

Oxidized So They Will Precipitate and Be 
Separated in the Receiving Tank at Right 


block valves so that half of it may be 
so that 
may 


cut out of service repairs of 


additional connections be made 
without interrupting water flow to the 
plant. A branch line leads from this 
tanks 


where two high-pressure gas-engine 


loop to two stand-by storage 
driven pumps are installed for emer 
gency use in case of hre 

In normal operation the water flows 
into the loop, where it is free to travel 
in either direction to the second step 
in water Water taken from 
the loop for treating and normal plant 


treating 


Barnsdall’s Rancho San Francisco Compressor Station Used in Conjunction with the Gasoline Plant 
and Control of Reservoir Pressures. Engines operate with radiator type jacket woter coolers which 
are all attached to a common header to supply cooling water to all jackets irrespective of whether 

the engines are running 
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consumption is taken from a connec- 
tion in the loop on the east side of 
the plant where the water conditioning 


located. The first 
tact by water in the treating process 


equipment is con 
is through a split stream attached to 
an alum case which acts as a medium 
to coagulate the foreign matter, such 
as iron and manganese oxide, The flo 
obtained by 
the 
manifolded so that either or both may 


coagulation is removed 


from water by two sand filters. 
be used in processing, or one cut out 
of service for backwashing and recon 


Filtered 


makeup for the brine tank and other 


ditioning water is used as 


purposes around the plant where soft 
water is not required. Other than these 


uses, the main stream of water from 


the sand filters passes immediately to 


Barnsdall’s Softening Plant in the Gasoline Plant Showing Sond Filters 
At Right, With Alum Coagulator on Concrete Pad, Regeneration 
Pumps and Two Zeolite Vessels in Left Rear 


each having a 
capacity of 100 gallons per minute. 
Like the sand filters, the softeners are 
manifolded so that either may be on 
stream while the other is being regen- 
erated. 


the zeolite softeners, 


Salt water for regeneration of the 
softeners is obtained in a novel and 
different manner. The salt storage is a 
large concrete tank, set with most of 
its form the surface of the 
ground, and having a capacity of a 
railroad carload of rock salt. The salt 
tank is located as near the east fence of 
the plant as practical to be accessible 
from the main lease roadway. Hinged 
lids permit one-half of the 
tank, or only a portion if a small vent 
is required, A concrete backstop is 
placed near the wall of the salt tank 


below 


opening 


Pictured above and on the page opposite is o 

simplified flow diagram of the woter trecting 

system in Bornsdall Oil Company's R.S.F. ab- 
sorption plant located at Newhall, Calif 


so that heavy three axle dump trucks 
can back up and dump 16 or 18 tons 
of salt quickly and without loss of 
time. By using an underground salt 
storage reservoir, handling of the salt 
by plant employes is not necessary. 
This saves the expense of a separate 
salt building as well as unloading 
sack by sack. The time required for 
filling the saline solution tank each 
time a softener is regenerated repre- 
sents another saving. The water level 
in the salt tank is kept so high that 
most of the rock salt is submerged at 
all times, thereby supplying an ade- 
quate quantity of saturated brine for 


Barnsdall’s Salt Storage, One Carload Capacity, May Be Filled from 
Dump Trucks so tha? Outside Storage is not Necessary. Supplies Re 
generation Solution With Maximum Concentration of Salt 














regeneration without waiting for salt 
to dissoive. A gravel-screened well is 
built into one side of the salt tank 
from which a smal! motor-driven cen- 
trifugal pump takes suction to main- 
tain a working level in the brine tank 
at the softeners. Makeup for the brine 
concentration tank in which the sup- 
ply of salt is stored is done by two 
methods: 1) The filtered water may 
be piped directly into the tank, or 2) 
the brine delivery pump can take suc- 
tion on the softened water tank and 
return makeup by that method. 

The sodium-zeolite water softeners 
may be operated in parallel or one 
at a time, They are on an operating 
basis of 32,000 gallons per regenera- 
tion which provides a rough rule of 
thumb for the operators to begin a 
close observation of the hardness of 


Brine Pick-Up Pump Which Keeps Regeneration Solution Tonk Filied 


by Leve. Controls 
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the water entering the soft water stor- 
age. Consumption of soft water by the 
gasoline plant and the compressor 
station is roughly 75,000 gallons per 
day, which makes it necessary to re- 
generate a softener approximately 
each 12 hours of the day. A close 
check is maintained on the condition 
of the soft water so that it never leaves 
the softeners having a hardness in ex- 
cess of one-half grain, Tests for hard- 
ness of the treated water are made 
regularly instead of relying upon the 
quantity that the softener will produce 
without going off specification. Thus 
the tanks supplying the plant contain 
water approximating zero hardness. 

Softened water is withdrawn from 
the storage tanks for a variety of ap- 
plications, the principal amount be- 
ing makeup for the cooling tower 
basin. Makeup for gas engine jacket 
water coolers take their supply from 
the soft water tanks, and the supply 
of water required for the waste heat 
steam generators is obtained directly 
from the soft water storage. Approx- 
imately 25,000,000 btu. per hour is 
the absorption plant cooling load, of 
which approximately two-thirds is 
handled by water cooling. The remain- 
der is handled with an aerial cooler 
that processes still overhead vapors to 
take the “sting” from the product be- 
fore condensing in water-cooled shell 
and tube units 

The cooling tower is an enclosed 
structure, made of redwood for dura- 
bility, 36 x 36 x 28 feet, divided into 
two separate portions, or cells to han- 
dle water at a rate of 2000 gallons per 
minute, The division of the cooling 
tower is complete from basin to roof, 
and each cell has its individual in- 
duced-draft fan and driving gas engine 
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Zeolite Softeners Which Are Used to Maintain 
Makeup Water at Zero Hardness Before Being 
Used in Jackets or in the Cooling Tower Basin. 


on the top deck. Both divisions can be 
combined, as is done during normal 
operations so that the water trom both 
sections will flow into a common pit 
from which the circulating pumps take 
suction, The divided, or two-cell, con- 
struction was decided that, 
when the cooling tower basin should 


upon 80 


Water Cooling Tower is Closed with Light-Proof Siding to Prevent 
Growth of Algae. Fans Top of Tower Run with Gas Engines 
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require flushing, and the breakers and 
fouled might 
without 


sicle walls become men 


work 
1 torrent of water, ora plant shutdow: 
\ iter is ‘ tided through 


flumes from each cell to the commor 


inside being exposed to 


concrete 
number 


Four 


two 


p where at i sual 
installed 


of the 


scTreet 


pl iced 


rf opper 
sf coarse 

ind the ace 
first is 
ind ’ ced ! the 


re moved 


removed The 
third 

cree 
pass through the 


ean is retained 


| whi h is then 


Introduction of 
W alter « treated nm tive 


min alter 


Acid 
acid injectio 
the side of the 
circulating pu 
the meterir y 


sted to pern 


+ 


Acid Metering Reservoir Used to Introduce Su! 

furic Acid So the Water Will Be Maintained 

With ao pH of 7.5 to 8.0. Acid flows through 

plastic tube onto distribution trough so that no 

concentrated chemical will come in contact 
with either wood or metal 


water, A 
plastic tube conducts the acid from the 
into a diffusing 


to enter the cooling tower 


blowcase trough so 
that 
and the acid is eliminated 


contact between wood or metal 
The quan 
tity of acid introduced into the cooling 
tower basin is set to maintain a pH 
8.00. Additional 
treatment is accomplished on the pump 
side of 


scale and corrosion 


between 7.50 and 


the cooling tower to prevent 


Two chemical pots are installed on 
The solu 


in these pots was originally fed 


the side of the cooling tower 
tion 
into the water through a needle valve. 
but interruptions occurred when un 
dissolved solids entered the orihce and 
shut off the flow. To this 
difficulty, the pots are filled with the 


solution and allowed to spill through 


overcome 


a small weir on the side above a cer 


Water 


the solution is fed 


tain level to force the flow of 


into the pots 


through a needle valve which controls 


fresh. clean treated water 


of the valve is fitted with a 


he flow of 
The outlet 
copper tube which leads to the bottom 
of the pot with the 
tips pointing in opposite directions so 


where it branches 


is to create the greatest possible turbu 
bottom of the chemical 
chemi al Is 


lence in the 
pots, In this manner, the 
fed into the 


out interruption 


cooling tower basin with 


Retarding Algae 


Louvers on the cooling tower admit 
air for reduction of temperatures and 
exclude as much sunlight as possible 
This was done in the anticipation that 
retarded, To 
the control of 


algae growth would be 
supplement darkness it 
algae. bromine is fed through an auto 
matic injection apparatus in quantities 
which prevent any growth or propaga 
tion of algae 


Melroy Welch. 


Barnsdal! gas and gasoline operations, 


superintendent of 


reports that periodic inspections have 
been made ot the Various ene losed ex 
that the 
interior of all processing equipment is 


changers, coolers, etc.. and 


remarkably clean, and no cleaning. 


turbining, or replacement of tubes has 
months of 


heen necessary in the 20 


plant operation 


Trash ond Insect Seporators Consisting of o Series of Three Screens With Hardware Cloth With 

About '«4-inch Mesh, Followed by Last Screen, Covered With Copper Screen Wire About 1/16-Inch 

Mesh. Stee! Panels at left against basin sides are irrigation type used to shut off either cell of 
tower when cleaning is necessary 











The trunk comport 
ment of eoch cor in 
the Du Pont fleet 
holds ten auxiliary 
fuel tanks, six for 
reference fuels and 
four for test fuels 
The reference fuels 
are made to 92.5, 90 
87.5, 85, 82.5 and 80 
octane number and 
ere blends of iso 
octane and n-hep 
tane. Fuel lines from 
each tonk are at 
tached to solenoid 
volves with quick re 
lease fittings. The 
valves ore actuoted 
by pushbuttons on 
the instrument pone! 
A tusible plug set-up 
is designed to ring 
on alarm bell in case 
of fire. Carbon diox 
ide is released into 
the trunk comport 
ment through o but 
ton oat the driver's 
position 


Road Testing Evaluates 


Gasoline Performance 
Du Pont Sends Fleet of Cars on the Road 


Test car instrument panels designed to blend with the original dashboard. Pushbuttons for venting 

for tank fuel, and for reference and test fue's are in line on the lower part of the panel. Above them 

are red lights which indicate the fuel being used. To the left of the buttons is the exhaust pressure 

indicator. From left to right in the upper portion are intake vacuum, engine speed, spark advance 

indicators, and a temperature selector dal and temperature indicator. On the car's floor is a 

window through which flywheel calibrations are read and the operating handle which controls 
spark advance settings 


’ arketing areas 














High-pressure Hydrogenation 
Of Carbonaceous Matter 


PART Vil 


THE 


VAPOR 


PHASE 


(Section B) 


Performance of the Combined 
1400-psi. Vapor Phase Stages 

We have seen that the vapor-phase 
at 4400 psi. must generally be carried 
two stages——presaturation and 
splitting. The splitting stage, which 
is the core of the process, fulfills the 
principal function of reducing the 
high-molecular weight compounds of 
charging stock point up to 
610° F.) to hydrocarbons in the gaso 
line range 
carbon gas formation, yielding a highly 
and knock-resistant fuel as 
Catalysts employed in this 


out in 


(boiling 
together with some hydro 


aromati 
product 


stage are quite sensitive to nitrogen 


SHERWOOI 


nc., Pitt 


bases and oxygenated compounds as 
well as to asphaltic compounds in the 
feed. Where such components exist in 
the charging stock, it is necessary to in- 
troduce a presaturation stage in which 
a strongly hydrogenating catalyst re- 
fines the feed stock at the same time 
that it carries out a preliminary split- 
ting action 

The operation of the presaturation 
stage is characterized by considerable 
variation in throughput, temperature, 
hydrogen consumption, etc. as may be 
required by the feed stock. Highly aro- 
matic middle oils require a much more 


drastic hydrogenation treatment than 


Front View of Vapor-Phase Stall 


HIGH-PRESSURE hydrogenation 
is expected to play an important 
part in any American synthetic 
oil program. It offers also a use- 
ful approach to increased gaso- 
line yields from low-grade petro- 
leum crudes and fractions. 

This seventh article in a series 
of eight considers a number of 
schemes by which vapor-phase 
hydrogenation and cracking may 
be combined to best advantage 
for the production of gasoline. 
Consideration is also given to the 
use of vapor-phase hydrogena- 
tion for the manufacture of 
high-grade lube oils and diesel 
fuels from low-grade stocks. 


is required for more naphthenic or 
paraffinic raw materials (it must be 
understood, of that suitable 
petroleum fractions, low in oxygen 
and nitrogen content, may need no 
presaturation treatment at all). 

Less flexibility is practiced in the 
splitting stage which is generally 
called upon to convert a charging stock 
of reasonably uniform degree of hy- 
drogenation and essentially free of 
organic bases and oxygen compounds. 
While the presaturation process is car- 
ried out as a once-through operation, 
splitting employs a recycle amounting 
to 30-50 percent on the fresh feed. 
Conditions in this stage for the manu- 
facture of aviation base gasoline differ 
from conditions for the production of 
motor fuel in the use of more drastic 
time-temperature conditions, a higher 
recycle ratio, and the selection of a 
narrower (more volatile) gasoline 
fraction for removal from the system. 
The recycle oil has an adequate hydro- 
gen content for amenability to the 
splitting action which is fully the equal 
of the fresh feed. In this, the hydro- 
genation process differs markedly from 
cracking operations in which the re- 
cycle stocks are generally quite refrac- 
tory to further processing. 

The accompanying Table 1, due to 
Gordon’ summarizes the conditions 
encountered in the two-stage vapor- 
phase hydrogenation which is gen- 
erally operated at 3650-4400 psi. The 
raw material for the reported opera- 
tions is a middle oil derived from creo- 


course, 


sote oil. 

The consumption of utilities and 
services for two-stage vapor phase 
operation does not differ greatly for 
various middle oil feed stocks. The 
following requirements are typical per 
barrel of motor gasoline.” 

HP Stean 

LP Steam 

Fuel G is 


Electric Power 
Cc 


oling Water 


50 pounds 
147 pounds 
31 Btu 

16.5 kwh 
2500 gallons 





High-pressure hydrogenation may 
be carried out on selected cuts with a 
certain reduction in gas formation, 
since in this operating method the 
operating conditions may be more 
adequately adapted to the character 
of the feed. This so-called “Selective* 
Destructive Hydrogenation” process 
has been employed by Standard Oil 
Company (New Jersey) for the conver- 
sion of narrow-boiling fractions to 
aviation fuels, special naphthas, etc.* 
An Italian hydrogenation plant of 
ANIC distills and separates its crude 
into straight-run gasoline, kerosine, 
gasoil, and residuum, The gasoil is 
subjected to high-pressure hydrogena- 
tion in the vapor phase while the re- 
siduum is similarly hydrogenated in 
the liquid phase.* This latter process 
is already outside the scope of selective 
hydrogenation but is of particular in- 
terest because it illustrates the proper 
approach to the hydrogenative treat- 
ment of different petroleum fractions. 


Vapor-Phase Hydrogenation 
4t 10,300 psi. 


Hydrogenation plants which operate 
a 10,300 psi. liquid phase may find 
certain operational advantages in car- 
rying out the vapor phase at the same 
pressure. 

Operation at such high pressures 
shifts the aromatics-naphthenes equi- 
librium further in favor of naphthenic 
compounds which can be split more 
readily than aromatic compounds. As 
a result, it is possible to raise the 
operating temperature to a higher 
level than is feasible at 4400 psi. with- 
out hazarding the formation of poly- 
meric substances which lower the ef- 
fective yield and endanger the activity 
of the catalyst. By judicious selection 
of catalyst and operating conditions, it 
becomes possible to produce a gasoline 
at 10,300 psi. which is more highly 
aromatic and knock-resistant than any 
that can be safely manufactured in 
the presence of the accepted splitting 
catalysts operated at 4400 psi. 

A corrolary of the thermodynamic 
effect of hydrogen at highest pressures 
is the possibility of eliminating the 
hydrogen-addition features of the pre- 
saturation stage entirely. A single-stage 
vapor-phase hydrogenation over the 
normal 10 percent WS, on Fuller's 
earth catalyst (6434) at 10,300 psi. has 
been carried out at one German plant 
(Liitzkendorf), starting with a middle 
oil charging stock which was un- 
usually low in nitrogen and oxygen 
compounds (the feed stock to the liq- 
uid phase was largely petroleum re- 
siduum ). Reaction temperature at this 
plant was 860° F. and feed rate was 
only 50 pounds per cubic foot per 
hour—about the same as for the com- 
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TABLE 1 


Typical Full-Scale Operating Conditions and Yields for Vapor-Phase Hydrogenation of 
Creosote Middle Oil 


. 
Sungle Stage 
Gasehne 
Predectien Process 


Catalyst 


Gasehme Made 





Make-up feed rate, Ibs. ‘ft.’ catalyst, bour 

Total oil feed rate to hydrogenation stall, Ihe_/ft. * 
catalyst, hour 

Vaporising gas rate, ft.*/ton total oil fed 

Cooling gas rate, {t* ‘ton total oil fed 

Volume percent hydrogen in inlet gas 

Volume pereent hydrogen in ext gas 

Total preasure inlet converter, pe: 

Total pressure exit converter, pa 


Average reaction temperature “F. (with medium 


age catalyst 
Pass convermon of middle cal 
Gasoline yield wt. percent middle oil converted 
Butane free 
Butane 
Total 
Total hydrocarbon gas yield, incl. (. in gasoline wt 
percent of middle oi) converted 
Hz chemically absorbed, wt. percent middie oil 


con 
Total hydrogen used, wt. percent middie oil con 
verted 


bined stages of the 4400-psi. process. 
Only a small conversion per pass is 
possible—roughly 40 percent—to avoid 
the breakdown of the gasoline product 
into gaseous components. Proper oper- 
ating conditions will produce gasoline 
in almost the same yield which can be 
obtained in two-stage operation at 
4400 psi. 

The small permissible conversion 
per pass is a disadvantage which 
plagues 10,300-psi. vapor-phase oper- 
ation in all forms, It defeats all sav- 
ings which might have been hoped for 
in the distillation required for this 
operating mode. (Two-stage oneration 
usually—but not always—calls for two 
distillation systems. Single-stage va- 
por-phase operation is adequately 
served with a single product distilla- 
tion.) 

At the present stage of development, 
it cannot therefore be said that 10,300- 
psi. single-stage operation is incon- 
testably superior to the two-stage oper- 
ation at 4400 psi. The operational dis- 
advantages encountered at Liitzkendorf 
apply with equal force to the Ruhrol 
high-pressure catalyst which has, dur 
ing recent years, aroused much inter- 
est and which is scheduled for opera- 
tion in the U. S. Bureau of Mines 
plant at Louisiana, Mo. 

From a product point of view, the 
Ruhrél catalyst is superior to 5058- 
6434 operation at 4400 psi. in that it 
vields a more highly aromatic gaso- 
line, whose octane number is by 5-6 
points higher. Thus, the Ruhrél cata- 
lyst is capable of producing in a sin- 
gle stage at 10,300 psi. a gasoline 
which is qualitatively fully equal to 
the product of two 4400-psi. stages 
(tungsten sulfide) plus one low-pres- 
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sure hydroforming stage. 

The Ruhrél catalyst, developed at 
the Bottrop -Welheim hydrogenation 
works, is composed of molybdenum, 
chromium, zinc, and sulfur on a 
Fuller’s earth base. The catalyst is 
prepared by treating Fuller's earth 
with hydrofluoric acid and kneading 
the product with zinc oxide, sulfur, and 
chromic acid in the presence of water. 
The product is neutralized by means of 
ammonia and is then treated with an 
ammoniacal thiomolybdate solution. 
The product is extruded and dried. 
Final activation takes place in a stream 
of hydrogen at 500° F. maximum tem- 
perature. 

This type of catalyst has the tre- 
mendous operational advantage over 
other high-pressure splitting catalysts 
of being quite impervious to the pres- 
ence of nitrogen and oxygen com- 
pounds and of even being able to tole- 
rate the presence of moderate amounts 
of high-boiling substances. 

Because of its weakly cyclizing but 
strongly aromatizing and splitting 
characteristics, this catalyst achieves 
its best results with naphthenic (or 
aromatic) feed stocks. Paraffinic raw 
materials are less suitable. 

Very high temperatures are em- 
ployed. The following average condi- 
tions have been reported for indus- 
trial operation :* 


805-035" F 

80,000-84,000 eu. ft. /ton feed 
8000--19,000 ou. ft. /ton feed 

25 the. gasoline /ft.’ catalyst hour 
40 45 percent 


Temperatures 

Inlet Gas 

Cooling Gas 
Space-time yield 
Convermon per pass 


The low-cooling gas requirements 
can be explained by the predominance 
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TABLE 2 
Cracking vs. Hydrogenation of West Texas 
Crude 


Case B 
Hy dre 


tenastion 


Case A 
Therma! 
Type Operation racking 


Overall Yield on Crude 


Heating 
Hea p Te 


, wee . 
Runs per 10.000 bbl. day of gasoline 
plus 6940 bbl. day of heating ol 

f ‘ 


Laspections 


Case B 
Cracking 
Case A ry 
Cracking Hydre 
Only tenation 


Operating (Cycle 
Vield on Crade 


“traght 
racking 


The hydro 


can be 


genation and cracking 
processes combined in a 


ber of 
proper 


num 


wavs to good advantage. By 


design of the combined proc 


esses. if hecomes possible to produce 
the same vields as 
but 


appreciable saving in the 


isoline in nearly 


in pure hydrogenation 


to effect ar 


operation 
required hig reaction space 

One the hy 
drogenative presaturation of the feed 
stock (if this 
Iv mitted in 
f stocks 
point and « 


i-pressure 


such scheme involves 


a required may 


the 


step 
ease of cracking 
exhibiting a high aniline 


little 


eed 


ontaini nitroget 


and oxygen). The presaturated product 
is distilled for the separation of gaso- 
line from the middle oil (gas oil up 
to 620° F.), The gas oil is then sub- 
jected to thermal or catalytic cracking 
After separation of the gasoline from 
the cracking the residual 
cracking subjected to a 
high-pressure splitting stage. The com- 


products, 
produc t is 


bined gasoline obtained from the com- 
bined cracking, and 
splitting stages has been reported to 


75-76 


presaturation 


have a clear octane number of 
raised to 89-90 bw the 


(the feed 


which can be 
addition of .12 percent tel 
stock in this work was the middle oil 
produced by liquid-phase hydrogena 
tion of highly 


aromat 


bituminous coal. i.e. a 
raw material 

An alternative method eliminates the 
high-pressure splitting stage entirely 
As des« ribed by and co work 
this involves the reevyel- 
ing of the gas oil separated from the 
cracking products to high-pressure pre 


Russell 


ers,” process 


saturation for the purpose of upgrading 
the stock. The presaturated 
product is returned to the cracking 
coils, and the cracked gas oil is again 
returned to This 
“cracking plus hydrogenation process” 
obtains much better yields than can be 
cracking The 
product gasoline exhibits, of course, 
all the 
straight cracking products and must be 
either by mild 
acid treatment 


recy le 


presaturation, ete 


obtained from only 


normal characteristics of 


stabilized hvdrogena 
tion or by 

The salutary effect of the combined 
crac king plus hydrogenation” proc ess 
on the yield, as compared with straight 
cracking operation, has been reported 
by Russell® for an East Texas crude as 
shown in Table 3 

The favorable effect of 
eve le 


hvdrogena 
tive stocks 
catalytic cracking on vields and prod- 
Brown 


treatment of trom 


uct has been demonstrated by 


and co-workers” who studied the com 


bination of high-pressure hvdrogena 


tion with fixed-bed as well as fluidized 


TABLE 4 
Fixed-Bed Catalytic Cracking with Synthetic Catalyst of Feed Stocks Derived from 
East Texas-Von Zandt-Talco Mixtures 


Cracked 
Crele Steck 


Virgie 


Cased Hydrogenated Cvcle Steck 





catalytic cracking, Table 4 taken from 


this work, shows that the performance 


hydrogenated cycle stock is 
to cracking 


virgin 


with 
actually 
obtained 
course, 


superior results 


with gas oil and, of 
advantageous to 
cracking obtained the 
refractory recycle stock. In evaluating 
this table properly, it must be kept in 
mind that the same feed rate and cycle 
length were employed in each case. 
The picture for hydrogenation-plus- 
more 


even more 


with untreated 


cracking would show up even 
favorably if the same level of conver- 
sion had been set up as criterion for 
the cracking conditions selected for the 


various charging stocks 


Specialty Products from Vapor 


Phase Catalytic Conditions 


Properly guided, high-pressure hy- 
drogenation fixed bed catalysts 
of the type employed for the vapor 
phase may be made the basis for the 
of a number of specialty 


over 


productior 
products. 

The middle oil which serves as re- 
cycle to the splitting stage may, if so 
desired, be withdrawn for use as crack- 
ing stock or as diesel oil. Even more 
ideally suited for these the 
middle oil obtained by presaturation. 
This material is a water-white hydro- 
genated gasoil. lower-boiling than the 
original feed because of its 
high hydrogen and low sulfur content 
exhibits excellent diesel oil properties 

High-boiling end products such as 
diesel oil and lubricants are produced 
ai highly hydrogenative, weakly split 


uses 15 


which 


ting conditions, i.e. at moderate tem- 
peratures in the presence of a strongly 
hvdrogenating catalyst of the presatu 
ration (pure WS,) type. Under 
the hvdrogen content of the 


suc h 
conditions, 
oil is raised while a strongly refining 
action is exercised at the same time 
Breakdown of the carbon skeleton is 
and the molecular 
structure of the raw 
slightly affected 

W here a 
available. the reaction can be carried 
out in the liquid phase over a fixed 
catalyst at substantially the same oper 
ating conditions encountered ir vapor- 
The 


on the charging stock for 


secondary basic 


material is only 


suitable raw material is 


phase hvydrogenatior require 
this 


mode of operation are the absence of 


ments 


insoluble and asphaltic components 


and of 
might tend to polymerize and deposit 


unsaturated products which 
on the catalyst 

The process has been employed by 
Standard Oi! Company ( New 
at Bayway. N. J.. for the manufacture 
of lube oils.*° The reaction is carried 
out in the liquid phase at 800 | 
and 3000 psi. and yields a lubricating 
oil of very high viscosity index and a 


Jersey ) 
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high degree of refinement. 

4 plant for the production of diesel 
and lubricant oils by high-pressure hy- 
drogenation at moderate temperatures 
has described by Howell and 
Crawford.'’ The raw material was lig- 
nite L.T.C, tar which had been effec- 
tively freed of inorganic solid matter 
by centrifugation and filtration, 

The conversion was carried out in 
the presence of pure WS, (presatura- 
tion catalyst) between 680° and 730 
F. at a total pressure of 4400 psi. The 
predominant reaction medium under 
these conditions is liquid tar. Through- 
put rates are low, averaging about 25 
Ibs /ft Hvdrogen con- 
sumption is 1.5-5.5 weight 


been 


catalyst hour 


roughly 


percent on the feed stock. 
The flow of both oil and gas in this 
operation is in upward direction. Abra- 


sion of catalyst in the liquid phase is 
a less serious problem than in the 
pure vapor phase. Probably because of 
the unavoidable presence of asphaltic 
and insoluble matter. however, catalyst 
life in this particular plant (Zeitz) 
was only 4-6 months (compared with 
about two years for normal 4400 psi. 
vapor phase operation and approxi- 
year for operation with 
Ruhrél catalyst at 10.300 psi.) The 
use of a more suitable feed stock 
would probably result in better per- 
formance 

The yield of crude product under 
these operating conditions varies be- 


mately one 


tween 90-95 percent on the raw tar 
A typical product distribution for this 
feed stock been re 


particular has 


ported 


TABLE 5 


Operating Temp 
Dieeel O 
Ref 
he O 


Heavy Bottome 


Hydroearbon gas, perce 


TABLE 6 


TABLE 7 


mpany 


Crane tor High-Pressure Equipment 


The refining and improving action 
of hydrogenation on lowgrade diesel 
oils is illustrated by Pier'® in Table 7. 

The gasoline produced in the course 
of this process version has an octane 
number of only about 55 and requires 
after-treatment. The viscosity index 
of the composite lube oil fraction is 
hetween 60-80. 

The treatment can be applied to best 
advantage to high-sulfur paraffinic pe 
troleum feed stock to produce lube 
oils of high quality. Haslam and Rus- 
ell Mid. 
Continent lube distillate by high-pres 
sure hydrogenation with the effect 
shown in Table 6. The process yielded 


25 percent 


converted a very viscous 


gasoil and gasoline as 


unavoidable by produc t 


Prope rties and After-Proce ssing of 
Vapor Phase Gasoline ‘ 


Gasolines produced by high-pressure 
hydrogenation in the vapor phase are 
highly refined and stable. Regardless 
of feed stock, the following properties 
are exhibited universally by such gaso- 
lines” 

a) They require no treating except 
a caustic wash to insure passing the 
corrosion and doctor tests 

b) Thev are high in color (+30) 
have virtually no gum, and are low in 
sulfur (less than .03 percent) 

c) They have normal distillation 
characteristics in spite of the very aro- 
feed 


matic some of the 


stor ks 


d) They are highly susceptible to 


quality of 


a 


ee ee 








Feed Stockh Properties 


REMARKS 





A) Light Cyele Gas ON 

B) Californe Cycle Gas OV 
C) Venesuels Gas Oil 

D) Bast Texas Gas (W 


Hy drageselime Properties 
(raselene from Feed Stock 
A 
h 
Cc 
D 


Meter (seselime 
Octane Neo 
S pecitec 
(erevity 


Middle Oi) Feed trom 
fin 
Crude od, mised base 
Crude oul, sephalt base 
Sbale ol, perelfime 
Shale oil, asphaltic 
Legnite LTC. tor 
Lign.te bquefaction 
Crude al erneting reevdue hydro 
item coal hyuelaetion and es 
traetion 
Hitumineus coal high temp tar 


tetraethy! lead, resembling in this re- 
spect the most lead-susceptible straight- 
run gasolines. 

Hydrogenation gasolines are highly 
stable in storage. Their storage stabil- 
ity is generally still further enhanced 
by the addition of small amounts of 
cresols (or similar tar acids) which 
act as inhibitors. 

The effect of operating conditions 
on the physical and engine perform 
ance characteristics of hydrogasolines 
has been presented in preceding parts 
of this series. Perhaps an even more 
significant effect is exerted on the 
properties of the product by the nature 
of the feedstock. This influence is, to 
be sure, considerably les« in the vapor 
phase than has been found true of the 
liquid phase, but it is pronounced 
nevertheless. The comparison, Table 8, 
due to Pier,"* illustrates the profound 
effect of the feed stock on the product 
of vapor phase hydrogenation under 
comparable operating conditions: 

Similar results, Table 9, due to Rus 
sell and co-workers*® and relating en 
tirely to the high-pressure hydrogena- 
various petroleum products, 
stock 


properties on the characteristics of the 


tion of 
demonstrate the effect of feed 
hydrogasoline 

The properties of the gasoline ob 
tained in the presence of the aroma 
Ruhrol 10.300 psi 


tizing catalyst at 


Very refractory cracked stock 

Refractory cracked stock 

Mined virgin-and-cracked stock 

Approximately 15 percent, cut on F 
percent bottom 


Texas crude, ower 15 


Octane No. CFR 


61 
bs 
57 
4s 


are similarly dependent on the nature 
of the feedstock. As has already been 
pointed out, this mode of hydrogena- 
tion operates to best advantage on a 
naphthenic or aromatic feed. A typical 
gasoline produced at Ruhrdél condi- 
tions by the vapor phase conversion 
of bituminous coal liquefaction mid- 
die oil exhibits properties’® shown in 
Table 10. 

The gasoline product of two-stage 
vapor-phase hydrogenation at 4400 
psi, has an octane rating which is defi- 
nitely inferior to 10,300-psi. operation 
in the presence of strongly aromatizing 
catalysts and conditions, and is per se 
unsuitable as an aviation gasoline base. 
Upgrading can be carried out in a 
number of ways, among which a ver- 
sion of hydroforming has attained the 
greatest field of application. 

Hydrogasoline is separated into two 
fractions. Only the cut boiling above 
185° F. is subjected to the hydroform- 
ing operation which is carried out in 
the presence of hydrogen at a total 
pressure between 350 and 1000 psi. 
and at a temperature between 930°- 
985° F. The catalyst is 8-10 percent 
molybdic acid on alumina. Average 
throughput rates are 28-30 pounds 
feed /ft® catalyst /hour. Gasoline yields 
vary between 72 and 80 weight per- 
cent on the feedstock. It should be 
noted that the naphthenic nature of 
hydrogasolines leads to less carbon 
deposition than is generally encoun- 
tered in similar hydroforming opera- 


Aniline Pont (°C 

Aniline Pout after sulfune seid treatment 
Weight percent ar toes 

Weight pereent naphthenes 

Weight pereent paraffins 

Weight percent olefins 

Octane No (MM 


ietane No MM > with 


tions with more paraffinic feedstocks. 
The on-stream portion of the operating 
cycle in this type of operation may 
therefore be as high as 240 hours. 

The effect of this hydroforming 
operation on hydrogasoline has been 
reported, Table 11, for a feedstock 
derived from the liquefaction and sub- 
sequent vapor-phase hydrogenation of 
lignite and lignite tar." 
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Avates 
Gasoline 
"API 
Boiling range, “F 
Aromatics, percent 
Naphthenes, percent 
Paraffina, percent 20 
Olefina, percent 2 
Sulfur Below .02 
Octane No. Motor Method 80 
Octane No. MM. +3 ce tel. gal 4 
Read vapor pressure, pe 7 
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Figure |. Heat Capacity Curves for Nitrogen, Nitrous Oxide, Nitric Oxide and Nitrogen Dioxide 


THE THERMOCHEMICAL properties of the fol- 
lowing groups of compounds have been presented 
in previous papers of the series: paraffinic hydro- 
carbons,** monoolefinic hydrocarbons,*’ cycloparaf- 
finic hydrocarbons,*® acetylenic and dioletinic hy- 
drocarbons,"* combustion gases,** sulfur com- 
pounds,** halogens and halogen acids,** chlorometh- 
anes,’ and the cyanogen compounds.** This paper 
presents the data for the oxides of nitrogen—nitrous 
oxide, nitric oxide, nitrogen dioxide and its dimer, 
nitrogen tetroxide, and repeats the data for nitrogen 
for comparative purposes. The oxides of nitrogen 
are of importance as a refrigerant (N.O), as an 
oxidizing and nitrating agent (NO., N.O,) and for 
the fixation of nitrogen and formation of nitric 
acid (NO, NO.). 

Dr. Kobe is a professor of chemical engineering 
at the University of Texas and Mr. Pennington is 
the 1949-50 Celanese'Corporation fellow in Chemi- 
cal Engineering there. 
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’ 
_— RCES of heat capacity data for nitrogen, nitric 
oxide, nitrous oxide, nitrogen dioxide, and nitrogen tetrox 
ide are given in Table 1. The data for nitrogen were given 
in a previous paper” in this series. Goff and Gratch"’ 
have since presented slightly different data for nitrogen 
which were calculated using the International Steam Tables 
value of the gas constant, R, 1.98581 cal./gm.-mole + °K 
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If their data are corrected with the best scientific value of 
R, 1.98719 cal./gm.-mole + °K, the difference becomes well 
within the accuracy of the calculations. 

The statistical calculation of the properties of nitric 
oxide from spectroscopic data is a very interesting problem 
(note in Table 3 the unusual behavior of the heat capacity 
at the lower temperatures). It was first successfully at- 
tacked by Johnston and Chapman,"* whose results were 
later corrected slightly by Witmer.** These data have been 
brought up to date in the API 44 report," and it is from 
that source that the data given here are derived. 


TAGLE | 
Reported Heat Capacity Data for Nitrogen and Some of Its Oxides 


Reter 
eme 


Temperatare 
Range 


Method 


Workers 

Sebee! and Heuse 43 
Eueken and Von Lude ‘ 
Henry “4 
Kucken aod Mucke 4 
Dison, Campbell, and 

Parker 6 
Velocity of sound Sbilhing “4 
Spectroscopic Jobnaton and Davin 17 
Speetrossopee Just 8 
Spectroseopre Wagman, Kilpatrick 

Taylor, Piteer and 

Rowen 
Heet 
Ellenwood, Kulik. and 


Calorimetne 
Caloriumetne 
Calorumetre 
Calorimetrie 
Velocity of sound 


1S and +20° C 
M4 to 477° K 
Do s70°C 
481 and 601° K 
0 te loo’ C 


400 to 3000 
SO to 5000 

0 to 000 
20) to Soon 


Sow Compilation 
Tw ‘ompilaton 


(omy 
A.P.1. 44 Report 
Keenan and Kaye 
National Bureau of 
Standarde 
Goff aad Grated 


4000 
6400 


mm pilation 
om plation 
Compilation 


Spectroscopic 


Heuse 

Shilling 

Partington and Shilling 
Spectroseopre Johnston and Chapmar 
Spectroscopic Witmer 

Spectroscopic Junt 

Sperctroscopee Juati 

Compalation API. 44 Report 
Comyalation National Bureau of 
Standards 


Calorumetre 
Equibrnam Data 
Veloeity of sound 


Fueken and von Laude 
Clark and Kats 

Just 

Kamei 

Wacker 

Pennington 


Calorimmetrie 
Velocity of sound 
Spectroscome 
Spectroscopic 
Speetroseopec 
Spectruscope 


Berthelot and Oger 


Kelley 
Woolley 


Calorimetne 
Spectroscopic 
Spectroseopie 


Nitroger 
Droarde 


Berthelot and Oger 
McCollum 
Kelley 


Calormetre 
Calorumetrie 
Spectroseopre 


Nitrogen 
Tetroxnde 
© 1000" ¢ 








TABLE 2 
Free Energies of Formetion, Heats of Formation, and Molecular 
Weights of Nitrogen and Its Oxides, ot 25 C. 


Molec oles G 
Weeeght 


HM and 
capectively. for the f 


all the reactants a 


TABLE 3 


Heat Capacities of Nitrogen and Some of Its Oxides 
cal./g-mole* C 


TABLE 4 


Heat Capacities of Nitrogen and Some of Its Oxides 
cal./g-mole * K. 


work done on the 
Berthelot and Ogier! wu 


The only 
of nitroget 
L883 


slorimetric heat capacity 
dioxide was that of 
Their results indicate 


for the heat 


a negative temperature coeffi 


capacity, which is an obvious errot 


The explanation is that at lower temperatures nitrogen 
dioxide exists as its dimer, N.O,, which dissociates rapidly 
with increasing Figure 4). The larger 
values of heat capacity at the lower temperatures also in 
clude heat of the reaction NO, — 2NO,, Kelley 
lated heat capacity data using early spectral assignments, 


slight 


they were recalculated and corrected here usin 


temperatures set 
calcu 


but since there was a inconsistency in these data 


essentially 
personal communica 


the same frequencies, However, a 
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TABLE 5 


Heat Capacities of Nitrogen and Some of Its Oxides 
Btu./tb.-mole + ‘F. 
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TABLE 6 


Heat Capacities of Nitrogen and Some of Its Oxides 
Btu./ib.-mole + &. 


NO 
7.148 
7.143 
7.1390 

137 
128 


tion from H. W. Woolley.’ of the Bureau of Standards, in- 
dicates that newer and better spectroscopic data are avail- 
able, though as yet unpublished. He was kind enough to 
include his results for heat capacity based on these newer 


data, and it is on the basis of these results that the data 


in this paper were calk ulated 


Kelley 
with the spectral assignments of Harris and King 
ever, this was only a tentative 
was not possible to rule out completely the possibility of 
a different structural Souther- 
land.*® carried out an analysis using this other model and 


was able to make a most 


presents data for nitrogen tetroxide obtained 
How- 


assignment in which it 


model for the molecule 


reasonable assignment on this 
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Figure 2. Relative enthalpies of nitrogen, nitrous oxide, nitric oxide and nitrogen dioxide. Multiply readings 
in Pcu/lb.-mole by 1.8 to obtain Btu./lb.-mole 


basis. The significant point is that the heat capacity values 
calculated from the two sets of data differ by as much as 
ten per cent at about room temperature. Of course this 
difference decreases considerably with increasing tempet 
ature, but nitrogen tetroxide is almost completely dissoci 
ated at 600° K.. 
temperature range of interest 
were calculated here with the Harris and King as 


so the maximum deviation appears in the 
The data presented in this 


paper 
TABLE 7 


Enthalpies of Nitrogen and Some of Its Oxides 
cal./g-mole 


Publishing Company Publication 


signment, but it should be kept in mind that these results 
may be as much as ten per cent high 

results of Eucken and von Lude,* for 
calculated 


The calorimetric 
oxide in cases 
spectroscopic data within their 
A very detailed analysis of the spectra of nitrous 
oxide has made by Plyler and Barker*’ and later 
slightly corrected by Barker.’ Their assignments have been 


most agree with the 


indicated experimental 


nitrous 
error 


been 


TABLE 6 
Enthalpies of Nitrogen and Some of its Oxides 














TABLE @ 
Enthalpies of Nitregen and Some of its Oxides 
Btu. /Ib.-mole 


“S34 


1omon 


Enthelpies of Nitregen and Seme of its Oxides 
Btu. /Ib.-mele 


calculations of the thermodynamic 
properties of this Justi 
culations but used only the fundamental frequencies and 
Kassel 
rood approximation, the effects of anharmonici 
but used the slightly 


the basis of several 


substance made extensive cal 


a harmonic oscillator approximation included 


lo a very 
ties and interaction of the vibrations 
formula for the energy levels which was later 


Barker. Wacker* 


mechanically summing 


incorrect 


corrected by made extremely accurate 


calculations by the partition func 


tion for the molecule using the correct energy level equa 


tion, but his results cover a very limited temperature 


range. Pennington used the correct energy level formula 


and with approximations similar to those of Kassel cal 
culated the data presented in this paper 
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TABLE 11 


Mean Heat Copacities of Nitrogen and Some of Its Oxides 
"“¢. 





TASLE 12 
Mean Heat Capacities of Nitrogen and Some of its Oxides 





10.192 
10.408 
10.600 
10.708 
10.082 
i 7 
11.327 
11.491 
11.651 
11.308 
11.o80 
12.111 
12.258 
12.404 
12.548 
12.961 
12.832 


The latest available data for heats and free energies of 
formation and molecular in Table 2, 
being taken from the National Bureau of Standards com 


weights are giver 


pilation 
Tables 3, 4 
on all temperature scales. Figure | 
perature—-heat capacity relationships of the individual 
compounds and the general relationships among the com- 
pounds in the group, except nitrogen tetroxide which 


>. and 6 present the molar at capac ilies 


illustrates the tem 


exists over such a small temperature range 

The molal enthalpies relative to the icepoint (0° ¢ 
32° F.) are given in Tables 7. 8, 9, and 10 using all four 
temperature scales. The enthalpies were calculated from 
the heat capacity data using Lagrangian integration co- 
efficients. The relative molal enthalpies are shown on a 
double logarithmic plot in Figure 2 

The mean molal heat capacities of these compounds have 
been calculated on the Centigrade and Fahrenheit scales 
using the icepoint (O° ¢ 92° F.) as the base tempera 


ture. These values are given in Tables ll and 12 








Empirical equations for the heat capacities have been TABLE 13 
derived over a stated temperature range and are given Heat Capacity Equations for Nitrogen and Some of Its Oxides 


in Table 13 for all four temperature scales. Range: The equivalent of that indicated for the Centigrade scale 
Nitrogen dioxide begins to dissociate to nitric oxide and Equation: ¢,° = @ + b(t) + «(t) + a(?) 
oxygen at relatively low temperatures and is almost com- Units: cal./g-mole * °C. or °K. 
pletely dissociated at 1000° C. The percentage dissociated Btu. /lb.-mole + °F. or *R. 
at various temperatures at a pressure of one atmosphere 
is shown in Figure 3. These values were calculated from 
smoothed values of the logarithm of the equilibrium con- Avge. 
stant, as given by Giauque and Kemp’® who corrected the vidi and AB A a2 
original data of Bodenstein and Linder‘ for gas imper- ; yt ose 0.7 
fection. The reaction 2NO + 0, — 2NO, is one of the . ; : 0.07000; 0.000 
few known third-order gas reactions and is unique in that — = 
the rate decreases with increase in temperature. The dis a a | 
sociation reaction is of the second order.*" 4 0.4835 | 0.1176 
Nitrogen tetroxide dissociates readily and rapidly to bana 
form the monomer nitrogen dioxide, the dissociation being come | (See Oe 
almost complete at 150° C. The percentage dissociated at *F. | 7.01 0.2172 | 0.01407) 
various temperatures at a pressure of one atmosphere is ; ean: Rap ase 
shown in Figure 4. These values were again calculated P| 7 yo — 
from smoothed values of the logarithm of the equilibrium 7.086 0.4820 | —0.1715 
constant, as given by Giauque and Kemp from original — Marte itt 
data of Bodenstein and Boes* corrected for gas imper eee S| he : o4es a io 


fection. 8.822 ! 0.4331 
kK 5.758 0.4331 
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Figure 4. Disassociation of Nitrogen Tetroxide 
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In the photo above, left, turbine com 
ponents in the power generation section 
of the “More Power to America Special 
are examined by J. W. Belanger, left, 
assistant general manager of the General 
Electric Company's apporotus depart 

GE Products and Ideas ment, and E_ E. Parker, manager of engi 
neering for the deportment’s turbine 
divisions 

Form Car é hibit T ° Buttons adjacent to components en 

go on x | | rain able visitors to “light up” on the trans 
parent bas relief in the background the 
sections of the turbine where componenrs 

are located 


The G. E. train itself is shown in the 
photo above, right. Hauled by a 4500-hp., 
two-unit diesel-electric locomotive, itse!f 
one of the exhibits, it comprises ten mod 
ern stainless steel coaches built to spec 
fications of the Chicago, Rock Island and 
Pacific Railroad, which line will buy them 
upon completion of the tour. Each ex 
hibit cor is equipped with its own under 
car power plant which provides 30 kilo 
wotts of power to operate exhibits as we!! 
as train lighting, heating and air con 
ditroning 
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ie IS NOT generally appreciated that 
columns wherein the loads are carried 
by a confined fluid are identical with 
columns where the loads are carried 
by metal directly.’ This can be logi- 
cally deduced, as well as by the keen 
mathematical reasoning of Reference | 

Consider Figure |, Here the load is 
cerried directly by metal. the 
pipe column is required to carry a 
load of 12.000 pounds, it would be 
designed so that its critical Euler col 
load was than that by 
factor of Assuming the 
ends simply supported the critical 


Since 


umn greater 


some safety 


Euler load is 


The of 


inertia would be 


minimum required moment 





EXPANSION joints can be 
spaced too far apart. There are 
two reasons for this: 1) The 
rated travel of the joint may be 
exceeded and the joint damaged 
and, 2) the pipe between the 
expansion joint guides may col- 
lapse due to an “Euler Column” 
instability. Since the first item is 
readily cared for, this article is 
concerned with the instability 
type of failure, about which 
there is not too wide an under- 
standing 











I? 12.000 « 1200 
w*« 1 


5& inches 


TEI 9.87 


This can be provided by an 8 inch 
schedule 20 pipe, which has a 1, inch 
wall thickness. In this case the allow 
able load might be 3000 pounds if a 
factor of safety of 4 were used 

One might now contemplate Figure 
2 and decide that since the load is here 
carried by the fluid, any kind of pipe 
size and thickness would do (under- 
standing that hoop stresses would be 
provided for). However, something 
cannot he gotten 
could probably make many logical and 


natura! 


for nothing. One 


correct judgments regarding 
phenomena, using such a principle, 
which might be likened perhaps to the 
first of thermodynamics, This is 
true for the case in question. Since the 
fluid has no stiffness, the pipe dimen 
sions would have to be at least as good 


us those of Figure des pite the fact 


law 


Judy, 
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Expansion Joints— 


Their Maximum Spacing 


ROBERT G 


232. Sur 


Box 7 7 


that the pipe itself is not under com 
pressive load. 

Now consider Figure 3, which is es 
sentially identical to Figure 2, except 
for the omission of the “loose plugs.” 
If the mean diameter of the expansion 
joint is, for simplicity, assumed to be 
8 inches, a maximum pressure can be 
computed at which the pipe would col 
lapse from instability. This would oc 
cur at a hydraulic end load of 12,000 
pounds as in Figures 2 and 3. Letting 
p be the internal pressure (psi.) and 
D the diameter: 


4 


Dy 12,000 pounds 


f I sae 240) psi 
This means that the system would col 
lapse at pressures greater than 240 psi 
If the joint were the type that has con 
fining tension rods to prevent installa 
tion in too extended a position, a pe 
culiar behavior might occur, With the 
pressure raised to perhaps 300 psi., the 


pipe would bow and the joints extend 


and draw up on the rods. This proba 
bly would not occur, of course, if the 


7 


7 


BLICK 


illey, Calif 


weight of the pipe acting on interme- 
diate pipe supports developed enough 
friction, and the support bents pos- 
sessed enough stiffness to provide lat 
eral restraint. If the mean diameter of 
the joint were (as it usually is) greater 
than the pipe size the system would 
collapse under smaller pressure 


FORMULAS 


Convenient formulas can be set up 
to define the maximum spacing for 
purposes of design: For pipes: 


lis — D*t 
. 


where D be the mean diameter 


t wall thickness 


may 


Substituting the Euler column 


formula 


To avoid collapse: 
I’ p (KD) 

4 

(KD) is the mean diameter 


pom*# 


w the 


expansion 


Substituting in this formula 


~ (1200 inches 
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400 feet 
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l 
Simplifying 
pk : it (1) 
4 SI 
sine r pipes are generally designed by 
hoop tension using a formula such as 


stress 

this may be 
pK PE » pD 

4 rf 


substituted in equation (1) 


Simplifving 


kh 


irrang 


Note that pressure does not enter this 


formula, It may be used to select the 


maximum spacing of expansion joints 


or may be modihed to select the maxi 


mum spacing between guides inter 


mediate to pornts factor 
of satety ay “Tt 


be written 


(i) 


lo apply a 


the formula may 


EXAMPLE 


As it example Assulne 4 12 inch 
pape with expansion joints of 
mean diameter, At 600° F. take / as 


500 pst ind F as 26 1 Then 


1S inch 


Substituting in Formula (2) 


(>) 


FIGURE 3 


Since D is a foot, L must not exceed 
38 feet, for this example. This spacing 
could also be used to determine the 
distance between intermediate guides 
(it could be slightly more) and the 
distance between joints considerably 
increased, It is generally advisable to 
guide and/or anchor at intermediate 
points. While there have been many 
systems installed and even illustrated 
in manufacturers’ literature that are 
saved only by virtue of friction at pipe 
supports, some types of structural 
guides are definitely to be preferred. 
Another saving feature is the fact that 
allowances are 
associated hot 
piping. The value of f used in the for- 
mula might be ratioed down to include 
say half the corrosion allowance and 
all of the manufacturing tolerance as 
the effective thickness for stability 
purposes, Setting this up as a design 
formula to fit in with over-all Specs: 


generous corrosion 


with 


usually process 


ck , corros 
minal thickness 


lesian allow 


plicabl 


In this example it would probably be 
idvisable to use a spacing between 
ruides of about 30 feet. This 
rive a factor of safety of about 4 or 5, 
issuming the pipe to 
signed to 100 percent of the allowables 
and taking advantage of the continuous 


would 


have been de 


beam effect 


While it is 


remove 


more ofr less common 


practice to expansion jonts 


during pressure tests, that can be dan 


rerous certainly more dangerous than 


any emergencies that might arise from 


the tests. Pressure tests made under 


such circumstances say nothing about 


the true operating safety of the system 


If a reasonable factor of safety is used 


LATERAL GUIDE 


in Formula 3, and if the L/D value 


for atmospheric F and the / that occurs 
under test is checked with Formula 2, 
no trouble will be encountered, the 
expansion joints may be left in the 
lines, and the tests give a true indica- 
tion of safety. The maximum test pres- 
sure of the joint can be obtained from 
the manufacturer and should not be 
exceeded. This might be unhandy at 
times, since the joint may not be avail- 
able at the time the pressure tests are 
scheduled. Also, since it is common to 
test lines to twice the primary service 
pressure rating of the fittings, which is 
often considerably than the 
operating pressure, the other parts of 
the line certainly receive a good test 
by omitting the joints (unless the joint 
test pressure is comparably high). But 
as a matter of fact. if the recommenda- 
tions of this article are followed, it 
would then be safe to omit the joints, 
but still desirable to include them 


greater 


Recommendations 


Various formulas similar to 2 and 3 
may be derived for different end re- 
straint conditions, to take account of 
intermediate only 
one expansion Alter 
natively, fractional multiplying coeffi 
cients may be applied to formulas 2 
and 3. Some readers may care to work 
out the exact equations involving / as 
a term and F as a tangent modulus. 
These formulas may also be worked 
out for different pipe wall thickness 
formulas (such as are contemplated 
in coming revisions to the ASA Code 
Simple tables 


guides. or \“ here 


joint is used 


for Pressure Piping) 
can be easily devised to suit the re- 
quirements of individual design-office 


and company standards 
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with an M.S 
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from Cornell University in 1946 

In that same year Zahnstecher be 
came associated with Foster Wheeler 
Corporation, where his work included 
engineering in petrochemicals 
treating units. At 
ec is mm charge of the treating 
of the petroleum division 
Zahnstecher classes himself as an en 
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Pa. He is now a staff member of a 
national firm of certified public 
ants 

Aiter completing his high school work 

Emlenton, Fox entered Villanova 
then Muhlenburg College as 


account 
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UITE a number of years ago Revere coined the phrase 

“Bubbles have teeth.” This refers to the fact that 
what is called air entrainment is highly damaging to 
condenser tubes. Bubbles carried along with the cooling 
water set up a strong disturbance in it, disrupting the 
film that should protect the metal, and actually seeming 
to eat away the tube. The oxygen contained in the air 
bubbles also is destructive. Fortunately, the effects of air 
entrainment on condense: tubes are sufficiently distinc- 
tive to permit Revere Research to detect the trouble by 
examination of short lengths cut from tubes that have 
failed before their time. 

Thus it happens that every once in a while the Research 
Department in Rome, New York, working through the 
Technical Advisory Service, is able to say that there is 
air leaking into a condenser it has never seen, in a far-off 
state. The problem then is to seal the water system 
against the entrance of air. This is not always an easy 
task, and it is one that the Revere Technical Advisory 
Service is glad to tackle together with the customer if 
asked to do so. After all, we want our condenser tubes 
to last as long as possible; that’s what makes customers 
happy, and builds and preserves our reputation as pro- 
ducers of fine tubes. 

In one such instance of bubble trouble, the operator, 
a public utility, could find no visible sign of a leak. 
Checking and tightening every bolt and seal produced 
no results. Finally it was decided to put plate glass 
windows in some of the inspection plates, in order to see 
what was going on inside. This located the defect, a 
stream of bubbles being easily seen pouring out of a 
gasket. The water was flowing past that gasket with 
sufficient velocity to suck air in. 
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In another instance, a few samples of failed tubes from 
an oil refinery (located almost 3,000 miles away from the 
utility) were sent to Revere’s Research Department. The 
refiner was told that his trouble was due to bubbles. 
Again, a check of the condenser showed nothing. The 
water inlet and outlet lines and all gaskets and bolts 
seemed to be perfectly tight. Here was another puzzler. 
But once again it seemed plausible to assume that air was 
being drawn in where water velocity was high enough to 
create a suction. The search finally went all the way back 
to the water pumping station, where two cracked castings 
were located. Air sucked in through two tiny cracks was 
enough to doa lot of damage; bubbles do indeed have teeth. 








~~ 


Revere will gladly consult with you con- 
cerning condenser tubes, their selection, 
specification, and conditions of use. For 
condenser tubes and tube sheets in all the 
usual alloys, see Revere. 
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COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mille Baltimore, Md.; Chicage, Lil; Detroit, Mich; Les Angeles and 
Riverside, Calif; New Bedford, Matu.:; Rome. N. Y. 
Sales Offices im Principal Cities, Distributers Everywhere 
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Stanford University and is a member of 
the advisory council, school of business 
administration, University of California 


Cities Service Posts 
Go to Harris Bateman 


Harris Bateman of New York hus peen 
named chief engineer for Cities Service 
Oil Company (Delaware) and Cities 
Service Pipe Line Company as well as a 
director of Cities Service Oil Company 
Bateman was before coordinator of pur- 
chasing at the New York headquarters 
a Cittes Service 

He was first employed in the engi 
neering department of Cities Service at 
Bartlesville, Okla.. in 1927 upon gradu 
team ating m civil engineering from Okla 
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ORC UNIT ACTIVATED 


The 889th Quartermaster Petroleum 
Depot Company, an Organized Reserve 
Corps unit sponsored by Standard Oil 
Company of California was activated re 
cently at ceremonies in San Francisco 

The activation ceremonies included 
talks by Colonel James Notestein, Sixth 
Army Information Officer, and W. W 
Davison, Standard vice president Colonel 
Otho W. Humphries, Sixth Army Quer 
termaster, presented the company's com 
mander, Captain Lawrence G. Miller, 
with the guidon for the organization 

Also present at the ceremony were 
Second Lieutenants John T. Blodgett, C 
L. Radcliff and Williom A. Vandervort 
of the new ORC company, as well as 
other Standard officials and officers of 
the Sixth Army Quartermaster section 





Used to observe color and density 
of liquids under high pressures 
and/or temperatures. Exception- 
ally sturdy construction—liquid 
chember machined from solid 
block of metal. 


Shows empty space white— liquid 
block by means of a simple, un- 
variable optical principle. Read it 
eccurotely as far as you con dis- 
tinguish black and white. 


PENBERTHY 
LIQUID LEVEL GAGES 
fea’ Hb 


Penberthy Gages are made in a wide variety of types and sizes to 
meet all liquid level gaging needs in the oil industry. Four popular 
models are shown here Many others (both standard and special) 
eeooeeneee ere available to suit all conditions of pressure and temperature. eeeereeeeeee 
Penberthy Gages are built to the most rigid standards of 
quality and have the highest reputation in the oil in- 


dustry. Conform with API-ASME Standards. 


Write tor new Catalog No. 35. 


So a 


Chrome-Moly temperature resist- Tubular glass type, extra heavy 
ing steel body, stainless steel trim. body of special high strength alloy 
With or without regrinding remov- iron. Trim staint steel, shank 
eble seats. Tubular gloss type. alloy steel. Self-cleaning valves. 


rreseealy 


PENBERTHY INJECTOR COMPANY 
DETROIT 2, MICHIGAN 
Established in 1886 Cenadian Plant, Windsor, Ontario 
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wow ro—Lower Pipe Support Foundation Cost 


Maintenance and Operation 
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Simplify Refinery 
Tower Assembly 


4 fT widt 
8 FT LONG 


SPREAD FOOTING TYPE REQUIRES 
32 CU YDS OF CONCRETE 


PROPOSED VERTICAL 
TYPE REQUIRES 
14 CU YDS. OF CONCRETE 








out wi ] be muct easiet 1 t WW rkn en 

installing trays, piping, imsulation, et 

The job of attaching the scaffolding 

brackets, spider, and walkways was a 

much simpler and taster operation at 
1 he 


ground level 


than it w 1 ave been 


after the section was lifted in place and 


that the scaffolding be mil hxed m 
| th 


welded. Safety considerations required 
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HOW TO— 
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Here's an entirely new approach for the prevention of corrosion, 
pitting and scale in cooling water systems. The dianodic 


Se EE er A le 


method was developed in the research laboratory and proved in 


the field. Amazing results are obtainable— Freedom from 


Seale, Protection against Corrosion, and ELiMiNaTION OF PITTING 
AND TUBERCULATION. 


Basically, the dianodic method consists in employing a combination 
of two anodic inhibitors in such a manner as to produce results 
superior to either inhibitor singly —even in high concentrations. 

With the proper use of conventional inhibitors it is possible 

to obtain good overall corrosion protection, but localized corrosion 
may continue to occur in the form of pitting. In these areas 

of concentrated attack, corrosion may be accelerated so that 

metal failure is almost as rapid as without any corrosion inhibitor. 
The new dianodic method gives equal or better protection 


from the standpoint of general corrosion and ELIMINATES 
PitTiING AND TUBERCULATION. 


W. H. & L. D. BETZ, Gillingham & Worth Sts., Philadelphia 24, Pa. 
In Canada: BETZ Laboratories, Limited, Montreal 1. 


{ complete report have sought for years. May we send you complete 
on the Dianodic : “ 
Method of cooling 


technical data? No obligation, of course. 
water treatment. Ask 


Here are results that water treatment engineers 


for Technical Paper 
Vo. 120. 


. oe <r ] L 
| BOILER WATER CONDITIONING * COOLING WATER C 


ONDITIONING + INDUSTRIAL WASTE TREATMENT 
Alana ed ie dos * CBee hese mS a se i? | 
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HOW— 


Makeup Solution 
ls Added to System 


now ro—Provide Insulation Expansion Joints 


URING initial heating or shutdown 

f large heated metal vessels—boilers, 

tanks, towers—appreciable expansion or 
contraction occurs. As a result, insula 
tion on large surfaces will crack and 
buckle unless precautionary measures are 
taken. Expansion joints can be designed 
to permit the insulation layer to expand 


and contract with the metal surface 


Recommended method 
for installation of min 
eral woo! insuletion ex- 
pension joints is shown 
ot the right. In the 
drawing, A is the heated 
surface, B mineral wool 
insulation, C first ‘4- 
inch layer of insulot- 
ing cement, F loose 
mineral wool fill, G 
rosin-sized paper, H is 
l-inch galvonized wire 
mesh, | is 12-inch wide 
strip of l-inch galvo 
nized hardware cloth, J 
asphalt base, and K line 
of cleavage 








Horizontal expansion joints should be 
provided at 12 to 16-foot intervals on 
equipment operating above 600° F. These 
joints consist of 1% to 2-inch wide fur- 
rows of loose mineral wool, covered with 
protecting flaps of galvanized hardware 
cloth, between adjacent blanket edges 

The diagram shows the sequence 
application of materials from A to 
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At Sun Oil's Starr County Plant... 


A 4-WAY JOB 
FOR MODERN 
COOPER-BESSEMERS 





In this new natural gasoline plant. engineered by Petro- 
leum Engineering, Inc., there’s good evidence of how well. 
how efficiently Cooper-Bessemer units of various types 
meet today’s needs in power, compressing and pumping. 


For in this one modern project, as shown here, you'll find 
Cooper-Bessemer in-line gas engines driving generators 
for all electric power requirements. And you'll find space- 
saving Cooper-Bessemer Twin-line pumps handling lean 
oil. These pumps in turn are direct-driven by compact 
Cooper-Bessemer GMX V-Type gas engines. Finally, last 
but not least. a 1,100 hp Cooper-Bessemer GMV Turbo- 
flow, tops today in compressor compactness and over-all 
economy. handles residue gas for return to a field 
reservoir. 


To get at the reason why Cooper-Bessemers have been 
picked for all these services, you 
have only to weigh the important 
new developments introduced during 
recent years by one of Amer- 
ica’s oldest builders of en- 
gines and allied machinery. 


Another Example 
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(As tent bower 


at Lower Cost 


Two Cooper-Bessemer GMX-4. V- 
direct-driving a Twin-line linder 
fire wall. Each GMX is rated hp at 400 


gas engines. 
cil pump a. , 
rpm. 
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This line-up of Cooper-Bessemer gas 

ing plant consists of four 600 AY: 
Ideal 400 kw Coe megs a and three 
GS engines driving Ideal 200 kw ¢ 


engines in generat. 
0 bp Ser 18's driving 
A linder Type 


Exterior of generator building showing muffler, air filter 
aad oil cooler equipment. 


-Bessemer Twin-line lean oi] pumps 
a ae _— High 
a i “a0 M100 pal hile handling 
om 5 ° 
Other side. Series. eperates trem 20 te 
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CHEMICO 


P-A VENTURI GAS SCRUBBER 
offers HIGH efficiency 





| Activated corb.a dust from retary Iron oxide dust from oxygen-lanced 9% teed oxide fume from scrap leod 
dryer. P-A Venturi Efficiency . . . . 98% open hearth. P-A Venturi Efficiency . o ‘© blest furnace. P-A Venturi Efficiency . 95% 





The Electron Micrographs above show the type of 


dust particles the Chemico P-A Venturi Scrubber NEW 8-PAGE 
removes almost completely from industrial gases. BULLETIN 


Equally important, the price of efficient P-A Venturi 
Fully illustrated Bulletin M-102 


gives performance data and case 
ment, in maintenance and water requirements, histories on both the Chemico 
P-A Venturi end Cyclonic Gas 
For gas scrubbing, for recovery of valuable metals Scrubbers 


performance is low .. . in initial cost of the equip- 


and chemicals or for absorption of odors, it will pay Write for your copy today 








you to investigate the Chemico P-A Venturi Scrubber. 





CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 
i88 MADISON AVENUE, NEW YORK 22, N. Y 


PUROPEAN TECHNICAL REPRESENTATIVE Ch. . Pi. 
CYANAMID PRODUCTS, LTD., LONDON W. ¢ 2 ENGLAND msec @ $ are 


CABLES: CHEMICONST, NEW YORK Profitable Investments 





The MONTH... 
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APi Survey Shows 
1949 Best Safety Year 


The petroleum industry established an 
all-time safety record in 1949 according 
to the annual summary of injuries com 
piled by the Department of Safety of the 
American Petroleum Institute. The study 
was based on the experience records of 
263 oil companies employing 478,583 per 
Potal exceeded one bil 
hon hours 

The frequency rate of injuries in 1949 
dipped to 10.54 per million man-hours 
worked, and the severity rate of injuries 
declined to 1.03 days lost per thousand 
man-hours worked. This represents an 
improvement of 14 percent under the 
1948 frequency rate, and 11.2 percent 
under the 1948 severity rate. The aver 
age employe is now three time safer at 
work shown by API 


comparative 
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U.S. Steel Comptroller 
Sounds Pension Warning 
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pens x period of time 
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Shell Development 
Reorganizes Research 


Research and 
of Shell Devel 
eryville have 
pomted assoc 
tare B Beins anical 
neering; ( Rayn d, pre 
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develoy 
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beer 
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developme 

Others 
partment ‘ 
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G. A. Nels ’ al W. tI 
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P. D. His! mi devel 
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Long, stall « 1 strumentatiotr 
D. J. Pe new depart 
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Plant Fungicide Offers 
Plant Disease Weapon 


Approac ! 


administrati 


director researc! 


Described as the nearest 
al weapon against plant 


devel 
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ease, SR 406, a new 


by dat | Company (New 
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n with Rutgers 
be effective in cor 
seases and is non-1r 
It has proved 
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early blight of t 
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has been re-elected president 


{ ade Crude Oil Ass 


James 


anc " } Osborne 
Ker ng Company, Bradford 
and ( Felton, Franklin refinery, I 
Sonneborn Sons. Ir Franklin, Pa 


ELEVATED DE-SLUDGE TANK—A special ele 
vated de-sludging tank, designed and fabri 
cated by American Pipe and Stee! Corporation, 
now in use at the Union Oil Company's Senta 
Fe Springs operation, is pictured here. The de 
sludger, requiring specialized engineering of 
supports and foundations, consists of a 40° 
diameter, 18° shell, welded steel tank mounted 
7’ above the ground. The bottom of the tank is 
of cone shaped construction with a Dorr classi 
tier to sweep the sludge which settles during 
processing. A screw conveyor then pulls the 
sludge out of the tank and deposits it. Corro- 
sion is minimized in the unit through a com 
plete cathodic protection system 


Wide Variety of 
Topics Given at 
Technical Meet 


uture plans were the principal top 
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technical 
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over 290 


TOWER COMBINATIONS 


From 296 | — 
why Fluor can give you PREFABRICATED 7/9 


| PARTS iv 
THE RIGHT TOWER... , 
AT THE RIGHT TIME... / 4 


AT LESS ERECTION COST 


Whatever your cooling problem—process, gas or 
juid—Fluor has the cell size and height to meet flexibility 

1 operating requirements. From only 258 standard inter 
hangeable prefabricated part 250 different tower sizes 
nd arrangements are possible—the result of over 30 years 
aperience in the design and manufacture of cooling towers 
ve virtually every coo ling problem in industries utilizing 


sac ng medium 





Fluor is the largest manufacturer of prefabricated 
Boo! ng tower parts in the world—Here's what this means to 
iT ; 

THE RIGHT TOWER, cuaranteced to meet your spec 
fi 1 requirement The octagonal shape, true counter-flow 
+ gn and “Spirodome™ upspray distribution system of a Fluor 

terflo Cooling Tower offer greater cooling capacity per 
@juare foot of ground area than any other type tower available! 

AT THE RIGHT TIME means just that. From an in 
Mock supply of prefabricated parts, the tower meeting specified 
Sequirements can be “packaged” for immediate shipment. Your 
Bower delivered this way gets fast freight handling and erec 
Bon pon arrival 

AT LESS ERECTION COST because all parts are 
Marked for fast erection. Th s no need for trial-and-error or 
€ nd-fit erection thods. Another saving realized by 
the elimination of scaffolding. Extra heavy grid decking sup 


bracing—a feature of all Fluor FOR YOUR 
s—form the only scaffold 
FILES 


erection 


F L U Oo R Send for your free \/ copies by post card or letter 


DESIGNERS AND CONSTRUCTORS of Refinery. N r Gas and Ch af Pr ng Plants 
BE SURE WITH FLUOR " . - . 
MANUFACTURERS of Mufflers, Pulsation Dampeners, Gas Cleaners, ¢ ng Tow s and Fin-Fan Units 


THE FLUOR CORPORATION, LTD., 2500 S. Atlanti: 22, Calif. Offices in principal cities in the United States 


REPRESENTED IN THE STERLING Areas ay Head Wrightson Pr , Teesdale House, Baltic Str London, E.C.I., England 





these tour necessary ingredients as . NPC Committee investigates T h beh ©) Uri T ‘al 
xygen, thiocresols, nitrogen compounds e eee 
ani a tout enldooaiined tater Synthetic Fuel Cost Data 
Latest steps in the change of greas Investigation of government estimates 
making from an art to a science were ~ the cost of producing synthetic tuels 
reported by G. V. Browmmg, who de has been assigned to a 12-member com 
scribed electron-microscope studies ot mittee of the National Petroleum Coun on recommendation of Interior Secretary 
grease structure. It was found that the | with W. S. S. Rodgers (Texaco) as Chapman. It was referred to Peterson's 
il in a grease can be extracted without ‘ committee 
changing either the microscopt r The bill would authorize an additional 
macroscopic structure of the soap fibres $25,000 in funds. The present program 
This tecl “yo greatly facilitates study , was established in 1944 and a total of 
60 million will have been spent by April 


1952, has been introduced in Congress 
by Chairman Peterson (D. Fla.) of the 
House Public Lands Committee, acting 


hairman. Appointed at the request 
Interior Secretary Oscar Chapman, th« 
mmmittee will also seek to develop im 
dependent industry cost estimates an 
= str uctu r and als makes it possible state ‘GGbaieniinieahetin an tn wees ts Hi 
replace ‘the il originally present in Vick cost figures published by the Bu of 1952. Chapman urged continuation of 


the grease with other liquids, for ex reau of Mines might be improved the program on grounds that “further 
Other members include K. S. Adams technological and scientific research ts 

Phillips Petroleum Company; Hines H required to demonstrate the commercial 
. , . : i ibility of the processes” of mvert 

Improved tific methods al Baker, Humble Oil & Refining Com a | i I . le t 1 if l 

soves cna Som “Se ae tall | ng coal and o1 iale into liquid fue 
ber f lt uide utilization of indu pany; Max W. Ball, oil and gas consult oo — sl , 
« ik ise c o gulde za ‘ ' i > 


sein’ eemtaite ae polated ent by i, Bi ant; Bruce K. Brown, Military Petr 
rial asphalts, it was pointed o , , leum Advisory Board: Robert L. Foree, New Equipment Cuts 


MacLaren This widely used natural 


; Texas Independent Producers and R 
plastic is selected at present on the basis PNAS EPR "iation: John M- Love. S0@le Mining Costs 


of rule-of-thumb appraisal. Current alty Owners Association ve 
specification tests of softening point joy, Seaboard Oil Company t Dela Recent developments in mechanized 
penetration, ductility, and viscosity are ware; R. S. Shannon, Pioncer Onl & Re mining at the U. 5. Bureau of Mines oil 
inadequate to evaluate asphalt pertorm fining Company; Reese H. Taylor, Un shale mine near Rifle, Colo., have low 
ance, Mr. MacLaren pointed out. New ion Oil Company of California; J. Ed ered mining costs to 29 cents per ton of 
Warren, Independent Petroleum Ass shale, according to E. D. Gardner, chief 
ciation of America; L. S. Wescoat, The mining engineer, Bureau of Mines, and 
Oil Company, and Robert EF. Wil E. M. Sipprelle, chief of the Oil Shale 
brittleness, and performance under son, Standard Oil Company (Indiana) Mine Branch at Rifle. This is consider 
rque. Additives for improvement of ably less than previous estimates and 


hese properties are under developmen Bill Offered to Extend includes production rates of 148 tons pe 
ec f the mathematical Synthetic Fuels Research an-shift underground labor and 116 
f statistical analysis in the ns per man-shift total labor 
laborator and) =pilot-plant Legislation to extend the Interior D Royvd Guthrie, chief of the Oil Shale 
ribed by P. ¢ partment’s synthetic liquid tuels re Demonstration plant at Rifle, and Lester 
search program for another three years W. Schramm, chemical engineer at the 
past present termination date of April 5 plant, said the cost of producing crude 


ables to b shale oil from 30-gallon-per-ton-shale 


ample silicones, which cannot readily 
be incorporated in greases by direct 
methods 


refinitive pertormance tests have there 
re been developed They measure 
nding strengt! cohesiveness). flexi Pure 


sTOWINE 


lysis determines the 


a number f variables 
severa vari 
tltaneously with yn creased use in the planning of plant using the new mining and processing 
t yntrol tests and in the study of factors techniques, would be about $1.50 per 
ust be | rm affecting the operation of plant equip barrel. This imcluded estumated out-ot 

ment, Dr. White ‘ pocket operating costs and depreciation 


cares ° eas 
Men hays 


>< thom aa 





Photo taken of eighth joint technical meeting, Standard Oil Company (ind ) and subsidiaries held in May at French Lick. All shown are from 
Indiana Stondard except those marked with | (Indoil Chemical Company), PAS (Pan-Am Southern Corporation), PR (Pan American Refining Cor 
poration), SOG (Stanolind Oil & Gas Company), SPL (Service Pipe Line Company) and U (Utah Oil Refining Company). 

First row—J. A. Ridgway, PR; P. E. Darling, PR; J. B. Duckworth; W. H. Hopson, SOG; J. E. Latta, SOG; J. F. Coffey; C. H. Oliver, Jr.; S. W 
Walker, SOG; T. H. Rogers; R. E. Wilson, Indiana Standard chairman of boord; B. K. Brown, PAS, president; H. F. Gloir, indiana, general manager 
manufacturing; L. W. Moore, PR, president; J. K. Roberts, Indiona, general manager, research & development; R. N. Giles; F. J. Smith, PR; E. K 
Brown; A. C. Hershey; D. L. Noef; J. A. Scobie, PR; R. F. Stahl, PR; L. Finch, Jr, SOG; T. G. Stack 

Second row—H. E. Fisher; W. L. Kennedy, SPL; A. H. Newberg, SPL; P. F. Hawley, SOG; J. E. Seebold; J. H. Rushton, Illinois Tech, consultant; 
W. G. Whitmon, M.1.T., consultant; W. B. Littreal, U; R. A. Steel; H. M. Hart; P. R. Schultz, SOG; A. L. Conn; G. W. Schustek; &. V. Shankland; 
R. C. Gunness; A. S. Munneke, SPL; W. D. McEachron; M. T. Carpenter; A. W. Neeley, U; D. &. Isom, U; L. V. Durland, U; M. C. Hopkins, PR; 
W.H. Bohike; R. E. Nelson, Jr.; D. G. Zink, SOG; M. C. Hoffman, PAS 

Third row—€. Field; G. M. Webb; M. D. Gjerde; D. F. Benton, ind of sales; B. L. Evering; E. L. Gordy; T. Redmond; H. S$ 
Seelig; H. M. Steininger; G. R. Gray; F. S. Wood; A. P. Lien; C_ H Samans; p 5 Peril: RR Wilber; H. R. Snow, PR; W. B. Plummer, | president; 
T. A. Abbott; F. C. Roop; H. R. Taliaferro; P. C Livesey; H. C. Brown, Purdue U., consultant; C. F. Leydig; W. J Tancig; A. H. Fox 

Fourth row—C. M. Loane; D. S. Warning; J. E. Kline; L. B. Gordon, PR; W. L. Webb; D. A. Monro; C. G. Kustner; E. W. Thiele; 8. F. Marschner; 
W. R. Hertwig; E. L. d’Ouville; C. W. Peters; N. Fragen; R. J. Diwoky, PAS; J. H. Forrester, SOG; M. F. Brown, Indiana manager; C. R. Harte, Jr.; 
R. Diekman; J. M. Stuckey, PR; R. J. Hengstebeck; F. R. Walter; B. T. Allison; J. W. Yant; R. M. Eberly 

Fifth row—D. G. Schroeter, PR; E. R. Arbegust, PR; N. E. Lemmon; PG. Stevens; |. H. Lutz, PR; C. J. Domke; G. T. Moore; H. R. Peterson, |; 
R. W. Gerhard; S. C. Bean; H. G. Schnetzler; H. V. Knight; R. B. Selund; F. V. Grimm; 8. H. Shoemaker; D. L. Rankin; F. A. Gitzendonner; P. H 
Sullivan; J. M. Miller; R. L. Burwell, Northwestern U. consultant; R. Gottschalk; L. W. Mixon; R. H. Brown; E. B. Tucker 

Back row—G. H. Weisemann; T. B. Tom; F. T. Wadsworth, PR; W. Kaplan, PR; |. C. Staeuble; M. Gordon; J. D. Walk, PAS; A. W. Lindert: 
J. W. Gaynor; P. L. Brandt, PR; W. S. Peeler, PR; |. W. Farriss, PR; C. F. Feuchter, PR; W. F. Meehan; R. C. Mallett; A. D. Wotkins; S$. A. Mont 
gomery; J. G. Housman; W. H. Congleton; D. P. Barnard; M. H. Arveson, |; J. A. Bock; J. W. Boatwright; W. P. Hilliker, PAS; E. W. Adams; R. 8 
Perkins, PR; R. H. Price, PR 
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Plant Suggestion Brings 
$500 to nigerian canagstaba 


Wesley Mason, a 
Phillips Petr 


ant 


Barnsdall-Sunray Merger 
Becomes Effective 


THE Oil MAN'S CALENDAR 


Soctety of Automotive Engineers, 
West Coast Meeting, Los Angeles, 
Biltmore Hotel 


American Chemical Society, Chicago. 

American Chemical Society, 6th 
National Chemical Exposition by 
Chicage Section, Chicago. 
Coltseum 

American Soctety of Mechanica! 

— ineers, Industrial Instruments 
Regulators Conference with 

the Instrument 4m 

America, Buffalo, N. Y., 

Municipal Tedbewtean 

National Petroleum Assoctation, 
Atlantic City, N. J., Hotel 
Traymore. 

Instrument Sectety of America, 
National Confernece and Exhibit, 
Buffalo, N.Y.. Memorial Audi- 
torium. 

American Soctety of Mechanical 
Engineers, Petroleum Mechanical 
Engineering Division, New Orleans, 
The Roosevelt 


Independent Petroleum Assn. of 
America, Annual Meeting, 

St. Louts, Mo 

American Gas Association Annua: 
Convention, Atlantic City, N.J 

OU Progress Week 

National Safety Congress, National 
Safety Counct! Exposition 
Chicago. 

Natural Gasoline Association of 
America, Southern Regional 
Meeting, Tyler, Texas, Blackstone 
Hotel 


ia division 

r and secretary: 
—— explora 
Harder, vice presi 
ine I W ten 


on j Young, as 





Top, Aerial View of 
Alcoa's New Plant at 
Point Comfort, on the 
Texas Gulf Coast. Pow 
erhouses ore on the 
right and pot rooms on 
lett. Right photo shows 
section of one of three 
engine rooms each con 
taining 40 engines 
Generators and auxilia 
ry equipment are lo 
coted on the floor be 
low 





National Lubricating Grease 
Institute, Annual Meeting 
Chicago, Edgewater Beach Hotel 


Eighth Annual Pittsburgh Conference 
on X-Ray and Electron Diffraction, 
Pittsburgh, Mellon Institute for 
Industrial Research 

Society of Automotive Engineers, 
Diesel Engine Meeting, Chicago, 
Hotel Knickerbocker 

Sectety of Automotive ye 
Fuels and Lubricants Meeting, 
Tulsa, The Mayo 

California Natural Gasoline Assocai- 
tion, 25th Annual Fall Meeting, 
Les Angeles, Ambassador Hotel. 

Oil Industry Information Committee, 
Los Angeles, Biltmore Hotel. 

American Petroleum Institute, 30th 
Annual Meeting, Los Angeles, 
Biltmore Hotel and Am 
Hotel. 


American Society of Me -hanical 
Engineers, New York, Hotel 
Statler 


American Institute of Chemical 
Engineers, Annual Meeting. 
Columbus, Ohio, Neal House 


American Soctety of Lubrication 
Engineers, Annual Convention 
and Lubrication Show, Philadel- 
phia, Bellevue-Stratford Hotel. 

National Petroleum Association, 
Cleveland, Ohio, Hotel Cleveland 


Alcoa Opens New Plant 
On Texas Gulf Coast 


Aluminum Company 
has opened its 1 

Texas, Works 
‘ort Lavaca gas 


havi been ti nagnet at at 
1 Alco t atl y means 
] mbus 
1 mnt 
Fach 


14-incl 


engines 


tracte 
of generat 


gas per 
nerating 
120,000 








The MONTH... 


Eleven WPRA Committees 
Are Named for 1950-51 


R. W. McDowell, president of the 
Wester Petroleun Refiners Associa 
tion, has announced the appointment of 
members to the WPRA mmmittees for 
1950-51. Committees are as follows 

Ex tive mmittes W. McDowell 

I y-Vacuum © 
I Leonard 








May we assist you, sir? 


If you’re on a merry-go-round about 
handling air or gas, R-C dual-ability 
can help you. 








That's been our exclusive job for almost a century. We've 
developed the most extensive line of blowers, exhausters 
and gas pumps in the industry, with capacities from 5 cfm 
to 100,000 cfm. 

We're the only builders offering that dual choice of both 
Centrifugal and Rotary Positive equipment. Thus, without 
bias, we can suggest units that meet most closely the re- 
quirements of the work to be done. 

For new installations or replacements, look to us for 
your needs, Alert engineering teams up with modern 
construction to insure long-time, satisfactory performance 
of R-C equipment. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


507 Cresent Avenue, Connersville, Indiana 


R-C Cycloidal Rotary Pump for handling 
ges of vapor together with liquids, in 
petroleum processing plant. 


ROTARY 


Outdoor refinery in- 
stoliation of Type Ol} 
Centrifugal Blower. Ca- 
pacity 11,750 cfm. 


Swe 


OF THE DRESSER INDUSTRIES 


July, 1950 1 Gulf Publishing Company Publication 
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Morrison-Knudsen Firm 
Takes Over H. K. Ferguson 
Morrison-Koudsen Con . ly 


construction firm, has pure! dH 
Fergus« mpany - £ . ’ " 
than $ nillion. Eng 


ft the 


presider 
has hor 
New Y 
Ohman ¢ 

Ie ! 


New Officers Selected 
For NGAA Corrosion Task 


financial support of 29 different oil com 
panies and more than $100,000 has been 


in fundamental and practical re 


nan Hackerman and Dr. H 
University ot lexas have 


lrecting tw research programs 
niversity and most of this work 


be continued 


Cities Service Director 
Gets Armour Research Post 


Dr. Rolston I Bond, technical dire« 
tor f the butadiene division of Cities 
e Refining C-« rporatior Lake 
| assistant 
1 chemical 


lepartment at Armour Re 


ith s Institute 


La. has been name 


{ the chemistry an 


ECA Grants Dollar Aid 
To Societa Permolio 


is expected 


t of leht 1 


sSocreta Ver 
el | as a@ re 
t underwr 
new cracking units at 
hneries \ 
the $1.5 milli 
sed by Italians t 
ir Milan refiner 


pr ts is est 


PROCESS HEATING SEMINAR—The John Zink Company's first annual process heating seminar 
was held in Tulsa June 10 and drew considerable attendance trom engineering and operating groups 
of Southwestern refineries and chemical plants. The technical program presented included several 
papers. “Metallurgy for High Temperature—High Sulfur Process Conditions,” was given by Francis 

H 


Fehrenwald, Fahralloy Corporation 


‘Performance of Thermal Poly Trans-Economizers,” by J 


Smith, chief process engineer, Continental Oil Company; “Economics of Waste Heat Recovery,” 
by L. DO. Stewart, process engineer, Mid-Continent Petroleum Corporation; and “A New Approach 
to Design for Radiant Heat Transfer in Process Work,” by Robert Reed, chief engineer, John 
Zink Company. Also @ port of the program was a “Question and Answer Session” in which experts 
from engineering and operating companies answered questions on process design and plant 
operations. The pane! of experts, shown left to right in photo, included Harold Bottomley, Refinery 
Engieeering Company; J. L. Parker, Girdler Corporation; Sidney Born, Born Engineering Company; 


Davis Read, Universal Oil Products Company 


D. F. Gerstenberger, Alcorn Combustion Company; 


T. B. Leech, Petro-Chem Development Company; L. 8. Sutherland, C. F. Braun Company; and 
Duene Fuqua, Koch Engineering Company. Robert Reed, chief engineer, John Zink Company, who 
conducted the sessions, is behind the column at the right 


Texaco Develops Knockless 
Fuel Combustion Process 


A new engine which employs a radical 
mbustion technique—a 
eliminates “knock” and 


change in ¢ 
change whicl 
points to a 0 percent increase in miles 
per gallon—was described last mont! 
by Texaco engineers to the Soctety of 
Automotive 


bustior process 1s st 


Engineers. The new com 
ll bemg tested in a 
single-cylinder engine. A multi-cylinder 
engine will not be built for road testing 
before the middle f 1951 

The basic concept of the new process 
is “to make the residence time of com 
bustible mixture (in combustion cham 
ber) s brief, that spontar 1 inition 
and knock will not if sis a 
complished by 


mimxture 


mixture 


the s utilization of fuels 
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having n ctane or cetane number spec 


iheation and a bro boiling range 
Du Pont Names Manager 
For Gulf Coast Group 


Alfred R. Mullis has beer 


manager of the Gulf Coast di 


appointed 


t the petroleum chemical 
I |. du Pont de Nemours 
Ir wit! he ad 

Phe livision manuf 

markets tetraethyle 
pounds for gasoline 
the petroleum and 

lustries 

Mullis has been with Du 
1947 as a petr cum chemnt 
service represent nm the 
district. Before, he was emploved im 
research and deve 
Humble Oil & Refinir mopar Bs 
tow! Texas. He is ! ] engineer 
im raduate of Ric 


nt department 


Companies Rebuke Charges 
in West Coast Oil Suit 


Standat {) ( mpany t la ria 
nsiders tl rust suit fled against 
and s t . 3 s ast il majors 
ustice ever lodged 

Among the 
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.. Background for high ulna fuels 


Today, thanks to the fluid cracking techniques —_ Arro** Specialty Catalysts for various chemical 
used in modern refining operations, it is possible processes . . . Gasoline Dyes and Drilling Mud 
to produce high octane fuels to match the re- Chemicals. Literature and samples of these 
quirements of engines of high compression ratio products are available on request. Write today 
Contributing vitally to this progress has been *®  **Trode-mork 
Cyanamid’s development of Arrocat* Ground 
and Microspheroidal Synthetic Fluid Cracking 
Catalysts 
Behind these efficient products, continually in ( 

é rpanding production to meet increasing require- ° 

ments, are Cyanamid’s scientifically equipped 








units, extensive research facilities and the expe fe ie 

rience and skill of our highly trained technical AMERICAN yanamid vo WUPANY 

staffs. All of these are at your service to help you 

select and use the catalyst best suited to your shiteaninien Gumtennenn edinaminiminl mei ae 

individual needs 
Other Cyanamid specialties for the Petroleum 30 Rockefeller Plaza, New York 20, N. Y 

Industry include Arro-use* Additives for regu 

lar, premium and heavy-duty motor oils 
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This Noturol Gas De- 
hydration and Gasoline 
Recovery Plont with a 
capacity of 140,000,000 
SCF dey Notural 
Gas Benydrotion 90 
000,000 SCF per day 
Netural Gosoline Re 
covery, and 110,000 
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PRITCHARD BUILDS | 
Profitable Plants for Industry 





In terms of sound design, engineering and construction—in terms 
of higher rab and freedom from trouble—Pritchard built 
plants are coming known throughout the industry for their 
operational efficiency and quality of production. 


Pritchard services include Analysis of your Requirements, Eco- 
nomic Studies, Design, Processing, Engineering, Purchasing, Field 
Construction, Guarantees and Operating Tests. Firm prices quoted 
on a “Turnkey” basis. 


We invite you to make use of Pritchard's diversified experience 
in the petroleum processing field to build profit- 
producing plants for you. 


Detailed information available on request. 


Write for FREE Bulletins! 
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INDUSTRY District Offices: 


Chicago * Houston * New York ¢ Pittsburgh * Tulsa « St. Louis 








Gulf Publishing Company Publicatior 








If you have several cone roof tanks 
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into profits quickly. Field studies at a typical gasoline plant 


show $aving$ of more than 5,000 gallons a week when six cone roof 
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and snow maintenance problems. 
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Heat Transfer in Stable Film Boiling. 
LeRoy A PROMLEY Eng. Progress 
46 (19 
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Calculation of Minimum Reflux in Dis- 
tillation Columns. R. N. Sureas, D. N 
HANSON, AND ( H. Greson. Ind. En 
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striction as to the type of separation 
The authors recommend it as a tool for 
use in distillation research, but regard 
it as too laborious for plant design work 
A bibliography of 13 references is in 
cluded 


Batch Rectification. Ju Cuin Cuvu 
Chem. Eng. Progress, 4 (1950), pp. 215 
20 

The author applies Smoker's equation 
and Eshaya's method to derive analytical 
expressions for binary solutions to give 
the vield of distillate of a given com 
position obtainable by batch fractiona 
tion of a given charge in an ideal col 
umn or in a column with holdup, The 
reflux continuously 
throughout the rectification 
order to maintain constant product com 
position finite reflux ratio at the 
cutting Equations are applicable 
to « effective 
binary system as proposed by Hengst« 
beck is employed. A bibliography of 13 


references is included 


ratio ts increased 


process Ww 


wit 
port 
mplex mixtures if the 


Purification by Fractional Melting. | 
G. Aston ann S. V. R. MASTRaNGeLo. Ana 
lytical Chem. 22 (1950), pp. 636-9 

Although crystallization is one of the 
oldest methods of separation, the pos 
sibility of using solid-liquid equilibria in 
a manner analogous to vapor-liquid equi 
libria for efficient has not 
been widely recognized. The separatior 
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These abstracts are selected from the 
current literature of science and tech 
nology, not including trade journals easily 
available. Photostatic copies of original 
articles will be supplied ot cost by The 
Leslie Laboratories. Complete or lim 
ited bibliographies covering special top- 
ics by title, by abstracts, or in complete 
manuscript, also will be prepared and 
turnished Grrangement with the 
Laboratories 
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2-butene is described. By combining the 
method with rough fractional distilla 
tion of the eutectic mixture, the pro 
cedure should, in most cases, prove su 
perior to precise tIracthonation 


Continuous Viscosity Control. W. M 
Trias. Chem. Eng., $7 (1950), pp. 156-7 

Satisfactory and reliable instruments 
for the continuous measurement and 
control of many process variables have 
been available for many yaers, but the 
continuous measurement of 
a comparatively recent development 
The instrument described was designed 
to measure pressure drop as a depend 
which is a function of fluid 
viscosity, A schematic diagram is pre 
that illustrates the simple m« 

principle of the contimuous 
viscosimeter. Liquid is supplied at con 
stant volume from a rotary pump to the 
metering tube. Pressure taps on ecac h 
end of the metering tube are connected 
to a pneumatic bellows-type differential 
pressure transmitter that converts the 
liquid differential pressure to an ampli 
fied air pressure at a constant amplifica 
ratio. The air pressure varies lin 
with viscosity. A bourdon pressure 
calibrated in viscosity units and 
output line serves as a 
indicator. The application of 
the instrument to control is then de 
scribed. The instrument has been 
for a number of years to control 
enamel in the 20 cp. 100° F. range. It 
has also been used to indicate and con 
the bodying of drying 
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Continuous Flew Stirred Tank Re- 
actor Systems. Donatp R. Mason Anp 
Encar L. Piret. Ind. Eng. Chem, 42 
1950), pp. 817-25 
method tor 
solution 


The authors review the 


designing systems in which a 
flows through a row ot 
partments and 


s obtain. In 


reaction com 
when steady-state condi 
and stopping 
transient conditions 
mathematics involved, the 
Laplace transform method of solving 
linear constant coefficient differential 
difference equation is used to solve in a 
relatively equa 
tion of the 
number of conditions. The 
developed completely describe the 
changes that occur in continuous stirred 
tank reactor systems during transient 
periods of operation. The reactant and 
product concentrations are given as 
functions of when simu! 


starting 
systems arise 


handle the 


simple manner the rate 
system for a wide variety and 
expressions 


time single 
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Turbulent Diffusion in Fixed Beds of 
Packed Solids. Rowexrr A. Bexnarp Ani 


POSITIVE ; ; - -Y Aa, LM M 
SHUT-OFF BY bay aI a 
ONE MAN IN 

ONE MINUTE 

without pipeline 

movement! 


Hamer RIGID Line Blind Valves solve the problem of effecting a positive 
blind shut-off in piping installations where endwise movement of the line is 
impossible. Now, for the first time, the advantages of the safe, speedy, one-man 
operated Hamer system of blinding can be incorporated in rigid pipe lines and 
manifolds in refineries, process plants, and on ship board, as original equipment 
in new installations, or as replacement of existing valves. 


New Internal Expansion Feature 


Face-to-face dimensions of Rigid Line Blind 
Valves conform to A.S. A. Standards for 
steel wedge gate valves and are not changed 
when releasing or sealing off the spectacle 
late. An internal sliding sleeve, actuated 
Cy a ball-bearing mounted ring gear, takes 
all che movement and eliminates spreading 
the line. 
Examine the cross section and you'll see 
these other important features. ¢ Enclosed 
plate slot—eliminates loss of product, mess 
and fire hazard for fluid can’t spill while 
plate is being reversed. ¢ Rigid body — un- 
affected by misalignment or line strains. 
© All working parts enclosed—packed in grease 
for smooth action; sealed against line fluid. Hydrogenation of Coal in a Fluidized 
© Positive shut-off or full-open fluid passage — Bed. F. L. Crarx, M. G. | H. H 
There's nothing like a Hamer Line Blind STORCH, 5 W AND STANLEY 
Valve for positive action, easy operation, SCHR 
long service and SAFETY. 861-5 





There is @ Hamer Line Blind Volve for every blinding applicetion 
Iustreted below =! Speco! -Type, side mounted hond wheel 2 
Speool-Type, upright hondwheel. 3—"Tee” and “Eli” Line Blind Voive 
4 Economy }-Belt Type 








2 ‘ 3 4 


HA ER =... BLIND VALVES 
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OIL TOOL COMPANY 


291° GARDENIA AVENUE, LONG CEACH 6, CALIFORNIA 








Science and Technology 





lucti 


Conversion in Thermofor Catalytic 
Cracking. R. A. McKean anv L. I 
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The Vapor Pressure, Orthobaric Liq- 
uid Density, and Critical Constants of 1- 
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Adjustment of Temperature Scale of 
Cox Charts. © Fk. Renee Ind. En 
hove 42 105 : ‘ 


Ul Métal THERMOMETERS 


Easy on the eyes—that’s just one feature that makes easy-to- 
read Weston Thermometers the answer to your tempera- 
ture measuring problem. 


Easy on the mind—you can relax when Weston All-Metal Ther- 
mometers are supervising important industrial processes. 

Easy on the budget, too— Weston All-Metal Thermometers de- 
liver dependable, faithful service ... year in, year out. 
Be sure to check your Weston Representative —or write 
Weston Electrical Instrument Corporation, 655 Freling- 
huysen Avenue, Newark 5, New Jersey ... manufacturers 
of Weston and Tagliabue instruments. 
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Reaction of Thiophene with Olefinic 
Compounds. Herman Pines, Bruno Kve 
TINSKAS AND |. A. Vesery. Jour fom 
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Yes! Kellogg-built Thermal Crackers and Reformers 


number more than 250... and more units are under 





construction on two continents! 


F ELLOGG S first contribution to thermal cracking was 
K the superior, hammer-welded Burton Sull more 
than thirty years ago. The Cross and other thermal proc 
esses followed in rapid succession, and even by 1930 
Kellogg had built more than 100 units from Brooklyn 
to Okmulgee 

In cooperation with major oil companies, through 
the Gasoline Products Company, Kellogg has continued 
to refine thermal cracking methods over the years 


contributing to such other forms as delayed coking and 





further adapting the process to thermal reforming of 
naphthas. Sull the most economical means of producing 
medium-octane fuels and of breaking down the heavy 
ends, thermal cracking ts expected to play a major role 
in rehning tor years to come 

Ihe data 
Kellogg in this continuous, thirty-year association with 


experience ind know-how acquired by 


the basic thermal refining process will prove valuable 
to any refiner contemplating therinal additions or mod 


ernizations 
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DEVELOPMENT WEAPON! = & 
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wide operating flexibility, the designing of cracking and 
eforming furnaces to maintain long runs et low operating 
costs without loss of effiiency through coking is no 
mean task. Increased understanding of basic theory and 
improved basic engineering have contributed much to ther 
mal cracking ethcency. But the reams of data acquired 
from commercal operating plants provide the soundest 
base on which to design new units. With a vast amount of 
this information at hand, accumulated over a thirty-vear 
j 


period and covering the widest possible range of applica 


tions, Kellogg is in a unique position assist refiners 
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RUST-OLEUM 


STOPS RUST! 


Chemistry of Clay Cracking Catalysts 
{ARLES | mas, Joun H SEY ANI Add years w the useful life of tanks, pipes, 
42 (1950), derricks, fences, buildings, roofs and other metal 
properties by protecting them with RUST-OLEUM 
It's a tough, pliable, /ong-dasting coating that seals 
metal against the ravages of rain, dampness, salty 
air, weathering and many destructive elements 
that attack your plant twenty-four hours a day 
Originally developed to combat the most dam- 
aging rusting conditions, RUST-OLEUM is widely 
used by petroleum plants from coast to coast. It 
has proved its capacity to meet every need of the 
industry for dependable, long-lasting anti-rust pro- 
tection 
RUST-OLEUM can be applied without exten 
sive preparation even over surfaces that are 
already rusted. RUST-OLEUM spreads evenly 
free of brush marks and dries to a firm, elastic, 
rust-resistant film 
The time and labor saved in applying RUST 
OLEUM mean substantial savings to you in main- 
tenance costs. Yet RUST-OLEUM costs no more 
than most quality materials 
RUST-OLEUM is decorative, too! It's available 
in a large selection of colors including white and 
aluminum 
RUST-OLEUM is stocked and sold by lead 
ing industrial distributors in all principal 
cities in the United States and Canada. If 
you have a trouble-some rust problem, write 
for your copy of our catalog which contains 
full information and recommendations for 
use 


Cyclic Polyolefins. IV. 1,3-Cycloocta- —_ 
diene. Axrnvr C Core ‘Axo Letann I RUST-OLEUM CORPORATION 
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“React” _ Ho 


Effect of Higher Temperatures 
on Tube Life 


In general. corrosion reactions are 
speeded up by a rise in temperature. 
Tests conducted in 3% sodium chlo- 
ride solutions revealed that the depth 
of pitting doubles for each 20° C. rise 
in temperature in the range of 18° to 
75° C. The effect of temperature on 
corrosion rate is influenced by the na- 
ture of the corrosion medium—water or 
other liquid, or gas—and the character 
of the metal or alloy in contact with 
this medium. 


Why Warm Waters Are More 
Corrosive 


In sea water, a small rise in temper- 
ature often leads to a higher rate of 
corrosion, resulting primarily from 
greatly increased bacterial activity 
With higher temperatures, organic de- 
composition is more active resulting 
in the generation of hydrogen sulphide 
und other odoriferous sulphur and 
nitrogenous compounds. The presence 
of even a trace of hydrogen sulphide 
accelerates the rate of impingement 
corrosion and changes the character of 
films of corrosion products. 

Records clearly indicate that tube 
failures during warm seasons, in some 
localities, are far greater than those 
encountered during the winter. Con- 
denser tubes installed during the sum 





mer often do not develop a satisfactory 
protective film and consequently may 
fail prematurely 


Protection By Scale Formation 


In fresh waters, higher temperatures 
may be responsible for reducing the 
corrosion rate. With rise in tempera- 
ture, certain waters precipitate miner- 
als forming a brown or gray protective 
scale on the tube surfaces in water 
heaters, exchangers and evaporators 
The scale, essentially of calcium car- 
bonate or silicate, may become quite 
thick. 

Evaporation of sea water and fresh 
waters may lead to concentration of 
mineral matter to a point where pre- 
cipitation of thick mineral scales oc- 
curs which may build up at rates as 
high as 0.0625” per month or even 
higher depending upon the size of coil 
and amount of water being evaporated 
Unfortunately, excessively thick min- 
eral scales interfere with heat transfer 
properties and must be removed. 


Hot Wall Effect 


Sometimes severe local corrosion or 
pitting can rapidly perforate heat ex 
change tubing on the water or liquid 
side. Air bubbles or debris separating 
from the water cling to the metal 

surface at certain 
points and act as 
heat insulators thus 
allowing small 
areas to become 
hotter locally, 
approaching the 
temperature of the 
hot liquid or gas on 
the other side of 
the tube wall. Cor 
rosion at these 
points proceeds at 
a rate correspond- 
ing with this higher 
temperature. This 


Pindinneseiee fee BRASS, BRONZE, ae COPPER 


sion rate is not encountered where the 
tube surfaces are kept smooth and 
clean. 

Suggested preventive measures are: 
Lower operating temperatures. 
Clean tubes immediately when 

water carries in much debris, mud, 

silt, rust, etc. 
Increase water velocity to help 
dislodge debris and bubbles of gas 
Feed Water Heaters 
Because of the less corrosive nature 
of the water and the small amount of 
mineral matter, serious scale formation 
or deposits are not generally formed 
in feed water heater tubes. The chief 
effect of the higher temperature is to 
lower the physical properties of the 
metal and increase the creep rate 
Higher pressures and temperatures can 
be handled by tubing with heavier wall 
thicknesses designed for such service. 
Cupro Nickel (70-30), because of its 
low creep rate at higher temperatures, 
is popular for use in feed water heaters 
which operate between 500°-600° F. 
Performance Records Important 

We find that more and more engi- 
neers in oil refineries and power plants 
are keeping careful records of tube life 
on each condenser and heat exchanger 
in their plants. Often special units are 
operated with experimental tubing and 
piped so that they can be by-passed in 
order to study the effects of corrosion 

If tubes fail prematurely then stud- 

ies are immediately started to deter- 
mine whether the correct alloy has 
been selected or whether changes in the 
operating procedures must be made. 

Whereas the Admiralty alloy was 

formerly standard for practically all 
oil refineries, 
Aluminum Brass, Aluminum Bronze or 
Cupro Nickel, especially if the plants 
are located on the seaboard where cor 


many are now using 


rosion 1S excessive. 

Engineers who need help on their 
tube problems can call on Bridgeport's 
corrosion laboratory. Much informa- 
tion can also be found in Bridgeport’s 
“Condenser Tube Manual” and “Du- 
plex Tubing Technical Bulletin No. 
1950”, available upon request made on 


Reactivator and mixer condensers and gas intercooler, sd Tide Water accelerated corro- 
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i - ANY EMERGENCY 


instant speed, greater energy 
lependat son ger confined to the police and 
departments or lances. Today's traffic presents this 


highway, street intersection or 


unds for more power, action and energy to match 

ving tempo of highway traffic and modern industry 

met with Warren's Stabilized Notural Gasoline 

with Warren's to insure a stabilized product with higher 
ower cost. It has fine lead susceptibility 
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ers. Manvutacturers Export Terminals: Corpus: ’ Port Arthur. Baytown 
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CATALYST PREPARATION, ' 
ACTIVATION, AND parat s of sol ' U.S.P. 2,506,545. Method for Regenerat- 


5 ates and of ar luminum salt ; Spent Contact Mass Material. | 
REGENERATION silicates a um salt a A” Creates te. 3 cony-Vacut 





U.S.P. 2,504,102. Method of Revivifying 
Sulfur Killed Catalysts. F. |. R f 


_ m Ohl 


U.S.P. 2,506,542. Method and Apparatus 
or Regeneration of Finely Divided 
Adsorbents H. P we | and 
| 


O);] 
\\ 


5.P U.S.P. 2,506,552. Method of Regenerat 
“ ~ Feed Bed Cetelen, eo ing Spent Contact Mass Material 


ing a Fixed Bed ee H 
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U.S.P. 2,505,895. Catalyst Preparation. U.S.P. 2,504,134. Deleading of Gasoline U.S.P. 2,505,752 Separation of Organic 
tea Standa ‘ Compa M K ‘ to the | Secreta Compounds. W. P. Br 
M. W. Ke 
An 





, 
luct liquid 
, | liquid phase 
auid phase s tl 1 extracted 
U.S.P. 2,504,429. Recovery of Hydro- . a polat a vent r oxygenated 
carbons from Natural Gas. |. W omeouad A raffinate comprising hy 
| ! t P , ur carbons and an extract m prising 
mopar water-soluble « enated « unds are 

U.S.P. 2,506,302. Method for Regenera- , _ seetiin ter. ao eal “Ae . oe 
hus obtained. The extra combined 

tion of a Hydr« carbon Synthesis Cata- , ptiens a th ; , 

lyst. Rk \\ K re t Standard © 


) ment 
eV ‘ 


with the water product liquid phase t 
produce a mixture comprising organic 
acids and non-acidi mpounds whicl 

U.S.P. 2,504,830. Recovery of Ortho are thereafter separated 
Xylene by Chemical Treatment and  U.S.P. 2,505,824-5. Process for Breaking 
Distillation. R. B. Greene to Allie Petroleum Emulsions. M. DeGroot 
Chemical & ID poratior and KB. Keiser to Petrolite Corpora 

! Ltd 

) 1 Petroleum emulsions of the water-ir 
matic hydr il type are subjected to the action of 
> ’ non-aromat a demulsifying agent comprising a hy 
y carbons as obtained from carb irophile pyrolytic esterification product 
retted water gas. Methyl ether of ethyl ybtained by reaction between a certain 
ene glycol is employed as an azeotrope type of acidic triricinoleic ester or acidic 
U.S.P. 2,506,316. Forming Hydrogel former in the distillation of the o-xylene ricinoleic acid-polycarboxylic acid-glyce 
Beads by Spray Contact. J. A. Pierce fraction of the l rol ester, and a certain type of polyalky- 
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Top quality power and process plant equip- 
ment for safe operation at high or low 
pressures and temperatures is produced here 
for leading Petroleum Refineries, Chemical 


Plants, and Power Plants the world around. 


A growing preference for Vogt welded 
pressure vessels is due to skilled personnel, 
powerful X-ray apparatus to control weld 
quality and modern stress relieving furnaces, 
combined with complete laboratory facilities 
for tests of welds. 


A. P. 1.—A. &. M. E. and A. S$. M. E. CODES 
CARBON STEEL and ALLOY STEELS 


HENRY VOGT MACHINE CoO. 


ATE 


LOUISVILLE 10, KENTUCKY 
BRANCH OFFICES. NEW YORK, PHILADELPHIA. CLEVELAND. CHICAGO. ST. LOUIS, DALLAS 
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USE STRONG STRAINERS 


et rly -_ 
gly af 


Rn i tne -for betez protection! 


elemental 


U.S.P. 2,506,289. Process for the Sepere. 
tion of Isomers. L. K. Beact F 
Nel | Stewart 


U.S.P. 2.506.847 Stabilized Motor F For steam, air, a ' 
r B Tom +g 0:1 Fuel and gas. STRONG'S 

new “Y™ type strainer is 

ideal for the protection of 


steam traps, reducing valves, temperature controls, 


air control equipment, pumps, ete, 





ini setntahs hadatinbicendienaainn A HIGH-QUALITY, LOW-COST STRAINER! 


of Hydroc arbons with Tetrahydro- 
furan wo tn 1 ne PX % Monel Screen—Mesh cloth in sizes 4° to %", lorger sizes 
standard with .027 perforations. Self-centering guides pre 
A 1 ‘ ge 1 ture i vent crushing. 
Semi-steel Body —For rugged service. Sizes 4 to 2°. For 
steam pressures to 250 psi, cold pressures to 400 psi 


Easy Installation—New V-shaped gripping lugs on inlet 
and ovtlet bosses—-moy be easily installed with any type 


wrench. 


CAST STEEL “Y” STRAINER 


CRACKIN 

c G AND REFORMING Available for pressures to 600 psi, screwed 

d fi d. Si to 4 
U.S.P. 2,504,158. Hydrocarbon Conver = aa en OB lay! 
sion with Eccles Kaolin. H A. Shaba Send for Catalog 68-1 today 
— th | STRONG, CARLISLE & HAMMOND COMPANY 

‘ 1392 West Ird Street ~~ 

® . Cleveland 13, Ohio 








"Reg. Trade Mark 


U.S.P. 2,504,415. Catalytic Cracking and 
Ref aang Process. H | t 


| t ( 
pa 


No. 070 Small Trap 80 Series Trap “T” Type Strainer 


U.S.P. 2,506,291. Catalytic Conversion of wn iy 


Hydrocarbons. F. H. |! ' 


mpan 





H OW TO S ELECT Refiners with a salt problem should get 


satisfactory answers to these three 


A DESA LTl NG questions before selecting a salt re- 


moval process 


PROCESS 








PETRECO DESALTING is providing high efficiency 
salt removal for refiners everywhere. A recent survey 
of 42 Petreco Desalting plant installations disclosed 
an average removal percentage of 93.6%. This high 
percentage salt removal was variously credited in the 
Does it provide refineries surveyed with an average days-on-stream 
increase of 204°% in the topping and combination 
high-efficiency removal? units, 136% in the suihiees anit ceaibieniion units; 
a decrease in corrosion damage of 75°; a betterment 
of 8% in the Service Factor and an average increase 
in exchanger utility of 190 days (before fouling). 
High efficiency salt removal assures more efficient 
refining — Petreco can show you recorded proof. 





PETRECO DESALTING is backed by a service or- 
ganization with unparalleled know-how in the field 
of electric desalting. Petreco maintains resident de- 
salting engineers close to every Petreco installation. 
Petreco desalting supervisors are located in all major 

Is there an adequate refining areas. Riates stocks of replacement parts 

service organization? are always convenient and available for emergency 
repairs. Petreco engineers not only design your de- 
salter into your flow stream and supervise its con- 
struction, they regularly inspect the desalter to assure 
safety, proper maintenance and high-efficiency per- 
formance. 


nee a Se — 





PETRECO pioneered electric desalting. With Pet- 
reco Desalting you get the most complete and au- 
thoritative assembly of electric desalting know-how 
extant. The Petreco research staff has been studying 
desalting problems for years, Petreco design engi- 
Is it a tested neers have been engaged exclusively in the design 
and construction of desalting plants, and Petreco 
and proved process? service engineers and supervisors have been dealing 
with salt problems in refineries throughout the in- 
dustry since the inception of Petreco Desalting. No 
other desalting process can assure you of more 
experienced personnel or provide comparable case 
histories of successful use. 





Petreco engineers are always available to PETROLEUM 5121 So. Wayside Drive, Houston 1, Texas 
give you the facts on the economies of RECTIFYING 
high-efficiency Petreco Desalting, write or call COMPANY 


PETRE<O 


SPECIALIZED CE PETROLEUM PROCESSES { Drostuns 


pe so4 


1390 £. Burnett Street, Long Beach, Calif. 
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U.S.P. 2,506,122. Catalytic Conversion of 
Hydrocarbons and Regeneration of Conversion of Hydrocarbons. 
Fouled Catalyst in Stages. K.-M. Wat ‘A sensors Sine neg pr “ 


ens » Sinclair Refining Company 


gx \ 


An apparatus 
] ; t i t ( rr , ’ ] 


Details are clanmed ft a process 


s pyr mvt 
vapor 
catalyst 


) he vst is U.S.P. 2,506,307. Contacting Gaseous 
i Particles. H. Z. Mar 


U.S.P. 2,506,923. Conversion of Hydro- caused to gravitat ‘ itinuoUu ! Fluids and Solic 
carbons with Silica-Alumina Catalyst t p nw tl gl hamber tin to Standard Oil Development ¢ 


, ) } ts t as ‘ y ‘ 
i ersal ‘ t Lic pal 


U.S.P. 2,506,123. Apparatus for Pyrolytic 


American Iron Reciprocating Pump Valves are 


U.S.P. 2,507,220. Catalytic Conversion of 
Hydrocarbons... H. | be to Sir 


fos «6 HIGHLY RESISTANT 


to Corrosion and 
High Temperatures! 





POLYMERIZATION AND 


CONVERSION NO threaded connections to 


U.S.P. 2,504,215. Catalyst Chamt corrode in this American Iron 
\ } Vv P 1 } k 





der 
apask Valve designed for recipro- 
cating pumps in refinery and 
industrial service! 


sy, Wall 
Wok ge Compa 


NO steel to corrode! Con- 
structed entirely of bronze 
and phenolic, for operating 
temperatures up to 300°, and 
U.S.P. 2,505,850. Seal Slot for Catalyst pressures up to 750 psi.* 
ge Ag - —e eee Manufactured for all stand- 
ard reciprocating pumps using 
replaceable valves. 


EACH PART HIGHLY EFFICIENT! 


1. Hard, bronze alloy 3-web seat 2. Phenolic valve plate is highly 
is cast with center guide as resistant to both chemical 
integral part. action and high temperatures. 

. Conical valve spring offers Valve and spring retainer is 
only 6 to 8 Ibs. resistance; recessed to prevent damage to 
U.S.P. 2,505,851. Catalyst Vessel. | compresses to ‘s-in. for greater conical spring when valve 
WW c :. 2 Oem to I ps valve lift in all pumps. plate is fully opened. 
| , 
5. Easily assembled by use of 
retainer keeper. There are 
NO threaded connections. 


*For higher temperatures up to 950°F, we recommend our 
eli-stainiess steel valve and seat of the same design. 
U.S.P. 2,505,871. Process for Contin 
uously Heating Hydrocarbon Fluids 
HO] i ae | vos AMERICAN IRON & MACHINE WORKS CO. 
mpa ; : Oklahoma City, Okla.—Box 1177— Phone | D. 518 


oA 9° District Office: Houston, Texas 
4Homa cit" Export Office: 11 West 42nd St., New York City 








SLA MING 


COST YOU EACH YEAR? 


CHAPMAN CHECK VALVES 


Take just a moment to figure how much the slamming of 
ordinary check valves is costing you in extra maintenance. 


You'll find it's plenty! 


Then switch to Chapman Tilting Disc Check Valves. 
You'll eliminate the slamming that causes those destructive 
pipe line stresses. Most of the wear on seats and hinges, 
too. And head losses will be almost 809 lower than for 


conventional type check valves. 


Those features mean important savings. Yet there are 


many more. Write today for additional information. 


MASSACHUSETTS 
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U.S.P. 2,506,317. Removal of Heat from 
Finely Divided Solids. W. A 


) Deve pment 


Rex to 
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cess tor 

us sl} ale 
} 


istillation « 


U.S.P. 2,506,720. Hydrocarbon Conver- 
sion with Metal Halide Catalysts. 
H. H. Jones t Phillips Pe leum 


U.S.P. 2,506,857. Mass Polymerization. 


U.S.P. 2,507,105. Process for the Friedel 
Crafts Catalyzed Low Temperature 
Polymerization of Isoolefins. | \ 

| \ Coase tn & 


U.S.P. 2,507,338. Polymerization of Al 
pha Alkyl Styrenes. KR. G. H 


“IT'S New —Yet Proved 
Gives Accurate 
Uniform Results 


This PART 


is never missing ( 


This business was founded on 
SERVICE and we continue to 
consider SERVICE of the ut- 
most importance. AIRETOOL 
Engineers are constantly alert 
which our 


to new ways in 


products can be made to serve 


you better. If you want sound 
"advice and lop service on your 
tube cleaning and tube ex- 
panding problems, write the 
AIRETOOL Manufacturing 
Co., 316 S. Center St., Spring- 
field, Ohio 





‘rey 
AIRETOOL 


MANUFACTURING COMPANY 


SPRINGFIELD, OHIO 





There's an AIRETOOL Tube Cleaner and Tube Fxpa 


ndor for cy Tuma @ 
Pp } ne f 
dHUC! vory typ 


BRANCH OFFICES: New York Philadelphia, 
Chicago, Houston, Tulsa, Baton Rouge 


‘7 
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INTERNATIONAL 

TOP ENTERING MIXERS 

For open or closed tonks, for 
Peavy Duty or stenderd opere 
hens. in either Owect of Geer 
Moter Drive. wsing terbines or 
propellers Units come completely 
assembled, ready for vee. with 
stenderd of special Flange drill 
ng Coteleg Ne 120 


\ 


. 





Refinery 
Mixing Egupment 


“INTERNA TIONAL” 
PORTABLE MIXERS 
Superior in Flexibility 
Mechanically correct 
Light und precision built 
for yeers ef continveus, 
trouble-free service 
Direct or Geer Motor 
Drive — Electric or Air 
Motor, in eny size to meet 
Stenderd or Special re- 
quirements. Ask for Cote- 

log No 





Patents 








Call on INTERNATIONAL'S vost experience for ossis- 
tance in solving your Mixing and Blending prob- 
lems. Our Engineering stoff is at your service — write 
for catalogs and complete information on Top 
Entering, Side Entrance and Portable Mixers, which 
ore free for the asking, and no obligation, of course. 


tacting a solution « 

6-25 volumes of 

lefin having 2-4 C at 
e at 


Crafts catalyst ata t 
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HYDROGENATION, 
DEHYDROGENATION, 
AROMATIZATION 





U.S.P. 2,506,065. Production of Diolefins 
and Motor Fuel from Carbon Monox- 
ide and Hydrogen. A. Clark to Phillips 
Petroleum Company 
The effluent of a Fisct 

thesis process ts sepz 

carbon and an aqueou 

organic oxygen « 

contamime these 

more than 25 percer 

from the aque 

with a suitable 

silica) at reaction 

a diolefin contau 

hns are rec 

the remaining 

from this effluent 

dr carb ns 
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U.S.P. 2,506,221. Catalytic Synthesis of 
Hydrocarbons. |’ Keith to H 
arbon Resear It 
Details ire 


U.S.P. 2,506,226. Stainless Steel Catalys 
for Hydrocarbon Synthesis. | | 
ng to | irl , 


Research, ! 
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ISOMERIZATION 





U.S.P. 2,504,280. Isomerization of Light 
Hydrocarbons H. Ss ! 
| L Ewe a © 
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zation is admixed. The 


paraffin hydrocarbon is isomerized 


inhibit isomer 


U.S.P. 2,504,464. Method for Control of 
Distillation Columns. ©. P. Stanley to 
Phillips Petroleum ( mpany 
Details are aimed 

tripping f l 
vde carb ! 

separated fr 
ation effluc 

css allo ‘Sa 


ad ebrine 
and strippiu 


U.S.P. 2,505,792. Cyclohexane Produc- From Cellar to Roof 


tion. W. EF. Ross ar P. Pezzaghia 


Shell Development Company 
Details med of a process for iT PA 
e pro t t cyclohexane substar 


‘smecci ——-T Cover Every Foot with 
A.W. SUPER-DIAMOND 


FLOOR PLATE 





ALKYLATION 


U.S.P. 2,505,644 Production of Motor whi 
Fuels by Alkylation. S. H. McAllister » 
nd E. F. Bullard to Shel 





" iell Develop 
Higt 


FOOT SAFETY IN EVERY FOOT 


. ba Why risk having costly slipping accidents 
- anywhere in your plant, when it's so easy 
? to eliminate them by installing A.W. 


ond trucking aisles—on walkways and 
fire escapes. in fact, it is used wherever 
men walk or climb in plants and on 
products. Remember, too, it's easy to 
clean, requires no maintenance, and can 
be cut and installed overnight with mini- 
mum scrop. 


2,506,551. Alkylation of Benzene. 
A. N. Sa ‘ rs. % Caesar t 


Get complete informotion today. Write for 
FREE 16 PAGE MLUSTRATED CATALOG L-58. 


HEAVY OILS AND WAXES 
of r7 P77 
. 


U.S.P. 2,504,270. Method of Preparing 
Polyethylene Wax Compositions. F. H MOND 


FLOOR PLATES THAT GRIP z 


Super-Diamond Rolled Stee! Floor Plate? 
Today hundreds of plants ore using 
Super-Diamond Floor Plate ...in boiler 
’ rooms—on shipping platforms—on floors 








A Product of ALAN WOOD STEEL COMPANY 


Conshohocken, Penna. 
Gentlemen 
Please send me a FREE copy of your 16-poge Super-Diomond Catolog L-58 
Nome 
Compon 
U.S.P. 2,504,400. Production of Poly- Street a Ce 
ethylene Waxes. M. Frchak, Jr, t 
A hie ® Dye Corporation Other Products. PERMACLAD Steiniess Clod Steel + A W ALGRIP ABRASIVE Fleer Plate 
Billet: + Plotes + Sheets + Strip + (Alley and Special Gredes) 





TANK 


qcEcd cITTINGS 
FOR EFFICIENT (ne- Sage 


TROUBLE FREE OPERATION 


@ Although used in all parts of the world —under all kinds 
of conditions — flame has never entered a tank equipped to 
specifications. Get Oceco’s proven, dependable pro- 


Oceco 
your tanks too. It costs only a fraction of one 


tection tor 


percent of the value of the tank and its contents. Send for the 
Oceco data sheets. They give complete details. Write today. 


@ ri 
LIQUID LEVEL INDICATORS 


TYPE “E" FLAME ARRESTORS * 
withstand long exposure TYPE “BE” VENT UNITS con AND GAUGES — wide 
The sist of a V-1135 Vent Valve variety of types for root or 
with snuffer, mounted on a on the ground readings ot 
Iype fF Extensible’ Bank cone, umbrella, floating, or 
Flame Arrestor. 2" to 10 expansion roof and spheroid 
t Unsurpassed tor tanks. Pressures ranging 
from 0 wo 125 Ibs. per sq. in 


ugh pas 


ethc:ency and reliability 


. 


® 


WATER DRAW-OFF VALVES 
tor drawing water trom the 
V-108 EMERGENCY PRESSURE ioe deilie Gate atm V-114 INTERNAL TANK VALVES 
RELIEF VENTS ruc nits the valve are provided with a fusible 


reliet tor « link that melts when sub 
closing the 


» be drained to 
tree ‘2 and =the jected to fre 
alve serviced with valve instantly, and cuttng 

tank off the flow. 4 ‘". 6 8 


10, 12” and 16” sizes 
Please note 
the new eddress 0 ( ( 


Engmeering and Soles Representatives in the Principal Cities 


THE JOHNSTON & JENNINGS CO. 


4700 West Division Street . Chicago 51, Illinois 
* divisionof PETTIBONE MULLIKEN CORPORATION « 
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U.S.P. 2,504,717. Reversible Lubricating 


Grease wengouten, \ Morwa 
Bens 


S.P. 2,504,742-3. Antioxidants for Min- 
aan Oil Lubricants and Compositions 


Containing o Same. H. G S&S 
I. ¢ I 


2,504,779. Lubricating Grease 


U.S.P. 2,505,222. Grease 


U.S.P. 2,506,049. Lubricant 


U.S.P. 2,506,059. Wax Comy 
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@ EXCERPTS FROM THE R-S BOOK OF EXPERIENCE © 





No. 700— 20-inch 50-pound Cast 
tron Valve with rubber seat, Type 
B-8934, for positive 100% shut- 
off. Heavy duty hendwheel con- 
trol with threaded reach rod. 
Type B-9469. 


aS eh a cad 


Neo. 724—42-inch 50-pound Heavy 
Service Valve, 8-9813, complete with 
limiterque motor end gear reduction 
drive No. 4. Angular seating vone 
for wedge-type closure with metal 

Rubber sect available if de- 


TULSA WATER SUPPLY | | Sx2esesus 
Increased in Record Time 


rubber seat. 
The City of Tulsa Water Department increased its 
water supply from twenty-four to minimum require- 
ments of thirty-five million gallons a day without 
constructing a second gravity flow line. This was 
accomplished by means of booster stations at 


eH oo% 


ne ceteg aD 


| 


Strategic points. 
The fifteen R-S Valves supplied for this emergency No. 768 —66-inch Fabricated Steel Hand- 
4 wheel Opercted Valve with ends 


operation ranged in size from 36-inch handwheel seraffed for welding. 61-inch diameter 
operated to 60-inch air cylinder operated with hand- one piece Stainless Steel shaft mounted 

' on thrust bearings (valve installed with 
wheel declutching units. After delivery, these valves F aah cathe, Gedested end coda 
were slipped into the line in a matter of hours. The ribs on body prevent distortion when 
. . h g ond as bling. Stuffing box 
entire project was completed in remarkably fast time. ceutty copeshed. Geed to coated deus 
flow during dem construction. Open 
atmospheric discharge. 





Due to an improvement in vane design, the flow rate 
in R-S Heavy Duty Valves (12-inch and larger ) 
has been increased approximately 25°, in the 
wide open (77'/2°) position. In case after case, 
the saving in pumping (or blower ) costs will pay 
for an R-S Valve in short order based on “K” 




















values alone 
Consult with your local R-S Valve Engineers. 
Look for the address and phone number listed 
under “R-S Products, Valves” or write direct. 
Bi Ne. 737—20-inch 50-pound Heevy 
2 Service Valve (89804) with rubber seat 
R-S PRODUCTS CORPORATION (88934). Geer reduction drive Ne. 3 


with chainwheel. 
Wayne Junction - Philadelphia 44, Pa. 

















WHEN YOU ARE READY 


to take advantage of newly-developed techniques 
for the production of LOW COST ORGANIC 
CHEMICALS derived from CoaL, NATURAL Gas 
and PETROLEUM— get in touch with 


BLAW-KNOX 


CHEMICAL PLANTS DIVISION, through its con- 
tracts with Ruhrchemie, A. G., and the Lurgi 
Gesellschaft, has available not only all the past 
experience in this field, but also current develop- 
ments of the Fischer Tropsch, Oxo, Oxyl and related 
processes. This, together with our own experience 
in the United States, gives us the proper basis for 


efficient plant design, construction, and operation. 


Interesting facts and figures on the synthesis of 


Aldehydes, Alcohols, Organic Acids, Esters, Waxes, 


Olefins, and Synthetic Fuels are available 


We shall be pleased to offer preliminary recom- 


mendations without obligation 


CHEMICAL PLANTS DIVISION 


BLAW-KNOX CONSTRUCTION COMPANY 
321 PENN AVE., PITTSBURGH 22, PA. 





Patents 








U.S.P. 2,506,310. Lubricating Oil 
position. | A Mikes! to St 
Chl Development 
,\ 7 


0.02-3 


Com- 


ka al 


in bot th 

I he addit 

U.S.P. 2,506,570. Lubricating Oil Com- 
positions. H. |. Andress Ir tos P 


deta 


U.S.P. 2,506,572-3. Lubricant Composi 
tion. |. L) Bartles to 1 st 


) ( 4 


al iT 


Lubricants 
Bartleson t 


U.S.P. 2,506,900. Process for Preparing 
Addition Agents for Mineral Oi! Lu- 
bricants, the Agents so Obtained, and 
Mineral Oil Lubricants Containing 
Them. H. G. Smith, T. L. Cantrell as 
1G. Peters ( ( 


U.S.P. 2,506,901-2. Addition Agents for 

Mineral Oil Lubricants and Composi 

tions Containing the Same. | ( 
‘ r Pet 


Sy 
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U.S.P. 2,506,905-6. Stabilized ne 
me Ce ompositions H.G. Si 


U.S.P. 2,507,055. Addition Agents for 
Mineral Oils and Compositions Con- 
taining the Same. H. G. Smi 

‘ ‘ 1G. Pete t 


\ 


U.S.P. 2,507,103. Treatment of Con- 
taminated ie R.L.H 


of 


WHEELING 


Nansen =" EXPANDED METAL 


U.S.P. Re. 23,229 Compounded L ubri 
cating Oil 1 R. Gr ' 
VankF ac < | 


\ ber 





PETROCHEMICALS 





U.S.P. 2,504,411 Preperation of Alkyl 
Sulfonates. |) H arman t ‘ level 
neeame ¢ 8 


\ 


Minneapolis 


mpany Publication 


... for quick, low-cost erection of 
tool cribs, storerooms, enclosures 


MAGINE building a tool room, storeroom or 

enclosure to fit any floor plan...without any 
cutting, drilling or welding ...easy to assemble, 
enlarge or move...burglar and theft proof...com- 
plete with all doors, fittings, etc. 

You can do this with Wheeling Standard Angle 
Partition Panels, made of Wheeling Expanded 
Metal, many times stronger than wire mesh, 

Note how the panels admit light and air, reduc- 
ing heating and lighting expense. Openings for 
pipes can be readily cut with NO ravelling. Write 
us for complete information and illustrated catalog. 





WHEELING CORRUGATING COMPANY 


WHEELING, WEST VIRGINIA 


Buffalo Chicago Cotumbus Detroit Kansas City 


Philedeiphia =—=s—(<éséRichmiond 








. « » automatically, 


economically ! 


OLIVER PRECOAT FILTER 


the Oliver 
Precoat Filter can effectively handle these wastes by dewatering 


Trap residues — separator box emulsions—sludges . 


sludges and breaking oil-water emulsions, resulting in stocks for 
refinery re-run and water ready for disposal in public streams. For 
example, a refinery is obtaining an oil phase carrying only 2/10 of 
1% sludge and only a trace of water: the water phase is compara- 
tively oil-free 


Oliver United engineers, calling on their 42 years of filtration expe- 
rience and their many varieties of filter types, developed this closed 
type, continuous vacuum precoat filter for handling refinery wastes. 
It's proving a boon to refineries in connection with this vexing 
proble m 


\ letter or phone call to our nearest office will have a skilled refin- 
ery filtration engineer at your plant whenever desired to make a study 
ind recommendations for a filtration plant to handle the wastes 
prope rly 


. . ©. 

Another very profitable use of the Oliver Precoat Filter in refin- 
eries is in connection with contact clay handling. Many are in service 
providing continuous handling, great reduction in oil losses over 
other methods, and more easily handled cake. 


OLIVER UNITED FILTERS 


New York — 33 West 42nd Street 

Chicago — 221 N. La Salle Street 

Oakland — 2900 Glascock Street 

San Francisco—260 Calif. St 

Factories: Hazleton, Pa ® Oakland, Calif. 
Export Sales Office—New York 
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U.S.P. 2,504,517. Production 
hexanols. KR [}. Greene to A 


U.S.P. 2,504,618. Process for Producing 
Alcohols. k \r " and R 
to She Ye aaaieelt a 


i 


U.S.P. 2,504,682. Production of Oxygen 
ated Compounds. |. T. H ‘ rt 


Det 
eta 


U.S.P. 2,504,732. Preparation 
Dioxanes. Rk 


~ 


2,505,204. Vinylthiophene Poly 
ation Process and Products 


U.S.P. 2,505,877. Vapor Phase Fluorina 
tion Process. .\ t { 
2 A 





Long life for 
heat exchangers 
starts right here! 


CHASE 
ANTIMONIAL 
ADMIRALTY 


(a patented alloy 


Thousands of installations 
since 1935 prove that long 
service life starts with Chase 
Antimonial Admiralty 
Here's why: 





Admiralty with an 
antimonial content of less 
than .007'. (the minimum 
set forth in Chase Patent 
No. 2,061,921) cannot be 
depended on to guard against 
dezincification under all 
conditions. For a wide range 
of applications, O15) is 
the smallest safe amount 
Chase makes tare you get this 
minimum despite normal 
commerical variations 

by using a nominal 
content of .045 

That's the ame-tested 
Antumonial Admiralty- 
patented by Chase, made only 


by Chase. Get the tacts today 


The Nations Headguariers for 
BRASS & COPPER 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


ALBANY ATLANTA BALTIMORE BOST 
MINNEAPOLIS MEWARK WEW ORLEANS 











Patents 
having an Agl i 


effected 


U.S.P. 2,507,088. Sulfoxidation Process. 
H. W. Bradley to E. I. du Pont de 
Nemours & Company 
UPrF er S Saturated aliphatic hydrocarbons such 
as cetane are sulfoxidized by means ot 


SOs and O in the presence ot a Pb" salt 
! aliphatic mono-carboxylic 
C atoms, eg., lead tetra 
acetate. Sulfonic acids are obtained with 
out requiring iridiation with ultraviolet 
light 


U.S.P. 2,507,471. Thiocyanate Ether of 
4-Vinylcyclohexene and its Prepara- 
tion. H. L. Johnson and A. P. Stuart 

» Sun Onl ¢ npany 

4-Vinylcyclohexene is interacted with 
ethylene chlorhydrn n molar propor 
tions at elevated temperature. The re 
sulting product is treated with an 
metal thiocy 

metal] < 


has ims« 


U.S.P. 2,507,472. Thiocyanoacetate De- 
rivative of 4-Vinylcyclohexene. H. | 


nd A. P. Stuart t Sen On] 


NGAA to Meet in Tyler 
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For several years Ohio Steel has been supplying their 
Type 3000 screw-lock fitting to refineries in many parts 
of the world. The cutaway view shows the strong, positive 
holding mechanism. This safe, simple assembly has a short, 
plug seat for easy removal. Ohio's Type 3000 is especially 
recommended where stainless steel is required for highly 
corrosive service. 

The design of this fitting lends itself to Ohio's directional 
solidification casting principle. 


THE OHIO STEEL FOUNDRY CO. 
LIMA, OHIO — Plants at Lima and Springfield, Ohio 


District 

offices in Chicage Detroit Pittsburgh 
Cincinnoti Houston Son Francisco 
Clevelond New York St. Levis 
Dollies Philodeiphia Tulse 
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Thermodynamic Properties 


Thermodynamic Properties of the 
Lighter Paraffin Hydrocarbons and Ni- 
trogen, Bruce H. Sage and William N 
Lacey American Petroleum Institute, 
50 West 50th Street. New York, 20 


Price. $7.50 





hermodynar Properties f the 
Paraffin Hydrocarbons and Ni BALL AND 
a " " rs h, ¢ ae - . pennany CONE SEAT 

av at capa These « the some leok- 
proof seahng oarrange- 
ment thet hes mode 
WECO UNIONS leoders 
ree ymponent wm the Oil Industry for 

1S yeors 


heat t vaporization, heat of 
Joule-Thomson coeffi 
rocarbons and some 


ot chem 
California Insti 
gy Pasadena alif Ta ACME THREADS 
npilation of data r . FASTER MAKE-UP 
research projec , Fewer turns are required 
1930-1946 . for seating contect of 
Lacey Walker 3 1c ' twwbs which drow up 
API a ess , tighter with less pull on 
the wrench 


Fire Equipment Inspection 


Part III of the Recommended Prac- RESILIENT 
tices for Refinery Inspections. American REPLACEABLE 
Pet eur I titute O West S50 GASKET 
Street, New York P e, $1.00 Acting as supplementary 
A new hand ‘ ring the mspec : seal, it protects metal-to- 
t f fire protection equipment in oil ‘ metol seat against obro- 
title Part III of | sion and corrosion from 
ctices for Refin _ line fluids ond goses 
part nm a 
n 1938 by | KNURLED SUB ENOS 
n the inter An exclisive feoture 
mumemizes wrench shp- 
poge. meons easier 
foster starting on pipe 


additional 


Chemical Engineers Handbook EVEN otter repeoted make-up and break- 
Chemical Engineers Hardbook, M out, WECO “Junior” off steel unions con- 
a a | | 1 ( 4 ly .u tinve to give perfect service The metal-to 
I metal boll asd cone seat, meeting in .a 
concentric circle is self-aligning and perfect 
seating for ao leak-proof seal The heovier 
wall construction of sub ends : the 
rugged nut with heavy ocme threads gives 

them greater strength and longer life 
These 3000 Ib. non-shock C.W.P. Unions are 


Sizes ‘s through 1" packed 24 to 
evoilable ‘s” through 2 mochine  fin- 


the corten; lerger than |” packed 
ish or Wecolyte cadmium plated 12 te the corton. For adequote 
stocks of oll sizes for easier 
storing on weorehouse and stock 
ASK FOR WECO “JUNIOR” UNIONS AT room shelves, order WECO 
YOUR INDUSTRIAL, MILL SUPPLY, OR OL “JUNIOR” UNIONS by the carton 
FIELD SUPPLY STORE 


Other platings on request 





WECO 


COUeMeCCM INCOME WELL EQUIPMENT MFG. 


Motor-Gasoline Survey 
National Motor-Gasoline Survey, 
Winter, 1949-50. Bureau of Mines, Pub 


ations s but ' Section 4800 


Tuly, 1950 1 Gulf Publishing Company Publication 








Slash Costs of 
LOW VISCOSITY PUMPING! 


Positive Displacement of 
Small Volumes at High Pressures 


with SIER-BATH 
ROTARY PUMPS 


Pump. Cepaci- 
NO ties: 1-550 GPM 


METALLIC eee 
CONTACT 
BETWEEN 
ROTORS! 


Sier-Both Screw Pump 
Capacities: 1-700 GPM 
Discharge: 250 PSI for water 


LOWER ORIGINAL COST High pres 
sures developed by small volume 
Sier-Bath Pur 


nps chmuinate need for 


expensive throt 
thng v sitive displacement 


essen nee stly metering 


Lower SvEnaTINe costs 
€ ss ~ower N 


Sma 


rs or casings —efhoien 


Positive displace 


les bette: 


LOWER MAINTENANCE COSTS 


RPM 


EXTERNAL BEARING TYPES (illustrated) FOR 
NON-LUBRICATING LIQUIDS. INTERNAL 
BEARING TYPES FOR LUBRICATING LIQUIDS 


x -w Bath 
GEAR and PUMP CO. Inc. 


ORTH BOGEN EW Watt 





Pittsburgh 13. Free 
lines sold at [ S. filling 
nter had the highest 
rd, according t 
nual survey of the 


lines had an aver 
(motor method) of 
mpared with 75.6 
and 76.4 last sum 


both regula 
lines. Compar 
aracteristics 
nter surveys of 
d trom sun 

1949. Mate 
repared by © 


Treatment of Problems 
in Temperature Control 


Auto 
Viet 


Problems of 
Temperature, 
ments Pul 


Heat Inertia in 
matic Control of 
' 
| 








Hot Spot Machining Report 
Hot Spot Machining. | 


Electric Instruments Manval 


Manual of Electric Instruments 
. : : 


Heat Engineering Magazine 


Heat Engineering 


API Opens Film Library 





can be either 
PARTNER or PROBLEM 
of Industry 


Hagan—glassy phosphates for t! 
Hall—consultants or 


HAGAN roillede 


Buromin—water-tre 


HALL ment, et 


ic. (ucensees 
BUROMIN Pecan MTG 


nicipal water su 


ey -\ cio). 


Prompt Service — 
Immediate Shipment 








For any or all corrosive jobs... 


KARBATE PIP! 








Advantages of KARBATE™ equipment are: 
® Both acid-resistant and alkali-resistant 


® Light in weight, easy to machine and 
assemble 


® No metallic contamination of product 
® immune to thermal shock 


® Very high thermal conductivity 


NOW... double light at no extra cost! 


Specify the new ar mproved “Eveready” 1050 flash 
light battery and vou get more than double the usable 
brilliant white light for critical uses than is available 
from any other flashlight battery National Carbon has 
ever made. The battery is leakproof ...."O METAL 
CAN TO LEAK OR CORRODE! 


HETHER your corrosion problem involves a little 
100-foot “nuisance” pipe line . . . or the outfitting of 
a complete chemical plant, ‘““Karbate” impervious graphite 
equipment offers an economical and efficient solution. 
“Karbate” pipe, fittings, and related equipment are the 
best obtainable for conveying, processing or storing prac- 


tically all corrosive fluids. 


For complete details, write to National Carbon Division, Dept. CH PR 


NATIONAL CARBON DIVISION 
UNION CARBIDE AND CARBON CORPORATION 
East 42nd Street, New York 17, N. Y 
District Sales Offices: Atlanta, Chicago Dallas, 
Kansas City, New York, Pittsburgh, San Francisco 


Foreign Department: New York, U.S. A. 








NEW EQUIPMENT and For copies of manufacturers’ literature or more 


information about products described on these 
pages use the coupon below, circling the num- 


Manufacturers Liter ature ber shown for each item desired. 


r re lacement 
Pittsburgh Equitable 
f Rockwell Manuta vaste meta Tue 


Over-all diameters are 


A. C. Welder esci nt mechanism which can be de Instrument Tubing 


3-3/16 inches respec 
re 1-31/32 
the Iriver 

als ar | 
mim ! 
ud tl 
‘ nt sub 
snaps mt place \ new low-cost, co Ol rm 
! ontrols mau 4 instrument tubing made of meta 
pring gh a simple connect with a 1/32-inch coating f ex 
mg square truded thermoplastic is announced by 
Samuel Moore & Company in 4% and & 
Corrosion Control inch diameters. The plastic coating of 
Calgor _ re , Dekoron tubing is resistant to moisture 
3 fered lens , . salt air, oils, acids and alkalies and cat 
the : be bent like copper tubing. Literature 
and sample lengths of Dekoron tubing 


are available 


Gearmotors 
Bulletin B250 describes Abart 
5 Gear & Machine Company’s right 
angle gearmotors as t sizes, 
and price n single-phase and 
hase models. Shown herewit!l s 


an : - , 
rosion at eva seems ature ght-angle type with heavy duty 


portable 
s 6WK20H, has 
t Welding 


FOR ADDITIONAL INFORMATION on products and literature mentioned in this section 
circle item numbers, cut out and mail this coupon. Prompt action is suggested so that dota 
will be readily available 


PETROLEUM REFINER 


BOX 2608, HOUSTON 1, TEXAS 


Please have manufacturers send me, without obligation, additional information 
about items from July, 1950, New Equipment Section whose numbers are 
circled below : 


1 2 3 4 5 6 7 8 9 10 1 12 
13 14 15 16 17 18 7 we Be 22 23 24 
25 26 27 28 29 30 «31 32 «633 34 35 36 
37 38 39 40 41 42 43 44 45 46 47 48 
49 50 51 52 53 54 55 56 57 58 59 60 
61 62 63 64 65 66 67 68 69 70 71 72 
vo. Se FS Fe Pe. oe) ee ae? ae 82 83 84 
85 


Mechanical Drives 


Name 
Company 
Street address 


City and State 
PLEASE PRINT OR TYPE YOUR COMPLETE MAILING ADDRESS 
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It is rated at 1/6t 
100:1. Output 
to W2 


NEMA rated motor 
4/5 


rpn 


on applica 


Water Conditioner 

afts are { special , ; stec \ combination of hot 
1SOLO00 ¢ j t l , a nad 9 sottener 1s 
hrane Corpora- 
zeolite water con- 
softener is used as 


€ 
n ! , 1 d l any pos 
t 
‘ 


process 
softener and zeolite 
yed in ( 
t process 

] 


zeolite 

following the first stage 
single reagent. The 
bicarbonates 


the 
the water supply 


1 «f 
| Stage 


| 
which lime ts the 


Stage precipitates 


magnesium mn 


steel 
I Ing speci acid 
ions The 
MSS 


ASA 


valve 


standards ; 


Steam Hook-Ups 


sare ( 1! 


Need kore Data? 


For additional information on New Equip- 
ment items or literature mentioned in this sec- 
tion, use the coupon on reverse side. 


Prompt action is suggested so that data 
will be readily available. 


ibierdsanaeerenabaenmeananinanesdecintpadhtiinindiinimedeameientel deel 





AEGENERAT ING EQUIPMENT 


leaving the remaining hardness t 
removed by the zeolite softener, utilizing 
salt as a regenerant. Advantages claim« 
are saving in chemicals, saving in capita 
investment, lower CO, in the steam, less 
floor space and head room required, less 
better control 
the boiler, lowe 


chemical neede 


operating attention, 


phosphate excess in 
alkalinity and only one 


in the hot process 


Solenoid Valves 


Pressure Storage Tank 


\ rev 
1 sur 


new t 





LIFE EXPECTANCY 
EXTENDED 

















“ of Compressor Room of the Birds Eye-Snider Plant 
ot Walle Walle, Washington, is sided with Kam 
R “Century” Asbestos Corrugoted Sheets. 


ASBESTOS CORRUGATED 


The sturdy ‘‘clean build”’ of these compressor plant walls is one sign they'll 
live long. They’re K&M “Century”’ Asbestos Corrugated, the material 
you see on more and more industrial and commercial buildings whose 
owners have made sure of lasting good looks and economy. 


K&M Corrugated saves from the start by simplifying and speeding 
erection. Cutting, drilling, fitting and anchoring are easily done, with 
every assurance of trim, durable enclosure. What’s more, K&M Asbestos 
Corrugated Sheets—stay put..They don’t give in to weather effects and fire 
hazard, nor to rust, rot, rodents and termites. Thus long-term freedom from 
maintenance goes right along with the initial economy of using K&M 
“Century” Asbestos Corrugated for siding and for roofs, too. 


Whatever your building plans, see how much this adaptable modern 
material can save you. Write us for full data and the name of your nearest 
K&M Distributor 


Even scaffolds and extra labor are eliminated when 
rOP-SIDE"”* fasteners are used. They are made for 
use with steel members of any type, on sides and roofs 


MH. & B. Enterprise Corp 


Aature made steslos... Keasbey & Mattison has made it serve mankind since 1873 


KEASBEY & MATTISON 


COMPANY ec AMBLERe PENNSYLVANIA 


Publishing Company Publication 











Now New Streamlined .. 
RIGID 65R 
Die Stock that Wont Jam | 


while threading with power drive or by hand 


N™ JAM-PROOF drive plate automatically 
kicks out driving ratchet pawl when stand- 
ard length thread is cut.... You don’t have to 


watch it—lead screw can’t jam on workholder. 


Tube End Reducer 


p— BODY 





























Right Here is the simple You can convert your 
foolproof mechanism that present 6SR to new 
makes 65R automatically JAM-PROOF type — buy 
JAM-PROOF new drive plate, put in place 

of old plate. 


All other RIGID 65R features remain the same 


Perfect threads on 1” to 2” pipe with 1 set of high-speed steel dies— 
sets to pipe size in 10 seconds —mistake-proof self-centering workholder 
sets instantly and now it's /AM-PROOF 


Buy new JAM-PROOF RIGID 65R at your supply house 


a 


WORK-SAVER PIPE TOOLS 
THE RIDGE TOOL CO. * ELYRIA, OHIO 





What’s wrong 


Applying 85% Magnesia Block to an outdoor 

tank the way these men are doing it may lead 

to future trouble. They’re banding the insula 

tion on in regular courses instead of staggering 

the blocks. This will not cause appreciable heat 

loss, but it will focus the effects of expansion 

and contraction on definite circumferential lines 

Eventually the weatherproof finish will crack 

all the way around the tank along the line where 

the ends of the insulation blocks butt together 
The way to guard against [| ea Y 

this failure is simply to 

stagger the insulation block 

for block, as shown in the 

small drawing at the bot 

tom of page. These inter 

locking courses distribute 

the strain of expansion and 

contraction evenly among 


all the joints, reducing 











. 1950 1 Gulf Publishing Company Publication 


with this picture? 


the danger of breaks in the weatherproof finish 

The correct way to line up insulating block 
is common knowledge with experienced insula 
tion mechanics. They don't make the kind of 
mistakes that will shorten the life of the work 
and lessen its efficiency. That’s one reason why 
it pays to have your heat insulation done by a 
contracting organization like Armstrong, that 
employs well-trained men to work under ex- 


perienced foremen and superintendents 


The next time you need any 
al, heat insulation work done, 
why not call in this expe- 
rienced contractor? Just 
phone the Armstrong office 
nearest you or write direct 
to Armstrong Cork Com- 


pany, 7507 Maple <a> 
Avenue, Lancaster, 
Pennsylvania. ‘ 
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How a new source of oil was tapped 
” a 


The story behind deepwater oil 


A few years ago, a test well proved there is 
oil under the great Continental Shelf that 
extends out into the Gulf of Mexico, and 
although the well did not produce much, 
it started one of the most unusual—and 


expensive—drilling programs in history. 


So far, in the search for underwater oil, 
seven drilling platforms have been built, 
similar to the one above, as far as 10 miles 
offshore and in water as much as 65 feet 
deep. They are set on tubular steel pilings 
driven 250 feet through the ocean's bot- 
tom, for they must be strong enough to 


withstand Gulf hurricanes. 


The story behind this operation is the 
story of risk...and of determination to do 
everything possible to find oil for the grow- 
ing needs of motorists, farms and industries. 
Each underwater field costs millions of dol- 
lars more than any of equal size drilled on 


A Gulf Publishing Company Publication 


land, and although oil has been found, not 
enough has been produced yet to repay 
more than a small fraction of the costs, 

Meanwhile, the money being risked is 
creating many jobs, spreading to hundreds 
of large and small businesses. . . and help- 
ing to keep our economy free, competitive 
and strong. 
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There is @ PUMP by 
XO tor every pump job. 
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TYPE-OD 
Aurore Horizontally Split- 
Cease, Double Suction, Single 
Stege Centrifuge! Pump 
For general water supply 
for municipalities, indus 
tries, office build ngs, insti 
also—for handling 
chemical solutions, 
in @ wide variety 
Write 
further 


tutions 
liquids 
oils etc 
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Asarco Sheet Lead... .: 


Chemical 


m me re 


sizes Tellurcum (hem Antimor 


Asarco Lead Pipe... . 0-6. 


' lellar 


al 


Spee 


sizes on request. Chemica um (Chemical Antemonial 


Asarco Lead and Lead Lined Valves 


@ @ © Split Type “Y™ and “Angle”, Standard “Y", Gate, Check, 


Hard Lead “Y 


Asarce Lead Fittings... +»... «. 
Ys 
fel 


Asarco Lead Wool... 


Plug and Seat 


Tees 


(with plain ends, with flanges on, or for flanging in the 


Cheancal and Antimoma 
rope ia 50 Ib. waterproof bags 
A Lead Specialtie 
sarce Lead opecia BOB eo 0 Estresicns cod 
Castings to specification 


See Federated also for Lead Lined Pipn 
Lead Lined Fittings, Lead Lined Flanges 


Sedeudad Wilals Dion 
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Use Du Pont Services to... 


Save Time... Save Trouble... Save Money 


in Making Better Gasoline 


TEL USE—The DuPont Representative provides useful PLANNING— Whether you are building a new blend- 
services on all problems related to the use of Tetraethy! ing plant, selecting a site, or want to provide for 
Lead Compounds and other additives. He can be called future expansion of your present blending facilities, the 
upon for advice on efficient utilization of TEL Compounds Du Pont Representative will work with you. Through 
or to supervise TEL blending plant maintenance and re- him you can obtain standard or special plans and 
pair work and to advise on tank entries specifications as well as actual on-the-spot assistance 


EMERGENCY AID— Du Pont Representatives are always available to 
assist in taking care of special or emergency problems such as those 
that might be caused by a damaged shipment of TEL compounds, 
a leaking valve, a ruptured tank or any problem of this nature 


i 
»| 





i, 


ys 


Assistance in TEL handling starts with blending plant design Operators are instructed in proper unloading procedures 


USE DUPONT TETRAETHYL 
LEAD COMPOUNDS 


*t6.u 5. at OFF 


BETTER THINGS FOR BETTER LIVING 
. . . Through Chemistry 
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DUPONT DE HEMOURS & COMPANY 
Te 


Du Pont Servies 


a 
é 


st] 


DuPont Representatives provide .those technical, safety, 
and medical services that directly contribute to blending 
plant efficiency and to refining economies. This is part of 
1 planned DuPont program designed to aid the refiner 


in making better gasolines 


f 


M 


more economically. 


MAKE DUPONT THE SOURCE FOR 
ALL OF YOUR GASOLINE ADDITIVES 


inc 


HEM A Vv . ~N 


Wo siminegton 98, Delaware 


» 


That Du Pont neoprene packings moke pos 
sible the efficient testing of extremely deep 
wells. Neoprene, becouse of its abrasion resistance, 
heat resistance and imperviousness to attock by 
oils is used in many oil field and refinery operations. 


TETRAETHYL LEAD COMPOUNDS (Motor Mix—Aviation 
Mix) ANTIOXIDANTS * METAL DEACTIVATOR © DYES 


District 
Offices 


District 


Laboratories 
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faces are flooded with hot solutions of 


stripping compound to remove paint 
trom targe areas r parts too big for 
immersion stripping; the cold-spray 
method of employing cold solutions t& 
strip paint from large parts where equip 
ment or facilities are limited; the steam 
gun method. where paint is blasted off 
surfaces by the rapid, combined activt 
of steam and stripping compound; and 
the tank immersion method for stripping 
4 rejected parts in mass production op 


rations t repare them tor resurtacing 
; .. or es “ag ——s Double union gauge valves of Jer 


Iso discussed are preparation before 24 guson Gage & Valve Company, 
yainting and anti-rust protection vith umion connection to both the 
stripped rejects awaiting repainting gauge and the tank or vessel, can be 
turned in any desired angle or removed 
vithout removing the valves or draining 
Lime Scale Prevention the liquid from the vessel. Features ot 
Prever n of lime scale deposi the four types, available include plain 
23 tion bv “threshold treatment” of » quick closing, stainless steel trim, and 
he water with von is described interchangeable unions, nuts and tail 
f « 
" 


new fold Calgon, a pieces, All are available with tailpieces 


us sodiun ' « dissolved r M-inch male 7) inch female 
he solution is . mtinuously Three have rewrindable seats. Literature 
he water ette concentrations available 
wing trom about | to 10 parts Calgon 
t water pical applica Centrifuge 
prevention t hme scale A rheostat control p les speed 
r hnes 25 control from 1800 to the maximum 
y SVs MAK) rip. m unbroken sequence 
Precision Scientific Company's 
entrifuge. Developing 1/20-hp., the s« 
ries wound motor operates on standard 





Pump Packing Troubles 


may mean costly shutdowns. Packing trou- 


SUPERIOR -built 48° by 90° froctionating tower for 
on East Texos refinery 


For a superior job 


You can rely on the careful attention and skilled workmanship 
: of SUPERIOR. For the entire industry we finish jobs that meet 
costs. Have you tried Centrifugal Pumps rigid code standards and customer specifications. As a team, 


SUPERIOR manufactures your job—os planned and specitied 


which require NO packing? Most satis- ' TRY US! 


bles ALWAYS mean higher operating 


factory for pumping acid and other cor- We can do your job too! 

SCRUBBERS - HEAT EXCHANGERS 
FRACTIONATING TOWERS 

RETUBING OF HEAT EXCHANGERS 


rosive liquids 


Descriptive Bulletin on Request 





API-ASME 
AND ASME CODE 


CERTIFIED BY 
THE t WwW NATIONAL BOARD 
° 
Absorber built for o For Information or Estimates 


Houston 2, Texas Tulsa 5, Okla. West yor gerne Coll 3.4395 
726A M&M Bidg 202 E. 18th St 


eects i SUPERIOR MANUFACTURING COMPANY 


aeretn Oo, BRAS 
































TANK SUCTION HEATER INSTALLATION | 115 volts a 
The shell is open at the inside end. reference 
The oil moves across the heating tubes sevecten > sang Oe ee 
os it passes through the shell to the Said ‘he aeneier aaainandl catia anes ae 

cti ction outside the tank. mn a separate rtment, is finished 

CONOENSATE OUTLET TLE? ’ utragreet merl | I cid 


alkalie and 





In Bulk Oil Terminals and Refineries the world over Paracoil Tank Suc- 

tion Oil Heaters are licking the problem of economically preheating 

heavy viscous oils to permit their withdrawal from storage tanks. They Welding Cable 
are also preheating the lighter grades of fuel oils to their proper delivery nt 
temperatures to avoid the costly volume losses incurred when such oils 

are sold at low temperatures. 


WITH PARACOIL TANK SUCTION OIL HEATERS 


@ You Heat Only The Oil That Is ing. Breaking of oil suction line not 
Being Withdrawn From The Tank. necessary. 


(Thus radiation losses resulting from 
heating entire tank contents are @ All Piping Connections And Gas- 


kets Are Outside The Tank. 


eliminated.) 


, Processing Unit 

. Overall Steam Consumption And @ U-Tube Design Permits Free Ex- The —- ; 
Heating Costs Are Held To A pansion And Contraction Of 27 Company 
Minimum. Tube Bundle. Either high or low 

@ Heater Tube Bundle Can Be With- pressure steam can be used as the 
drawn For Inspection And Clean- heating medium. 


Prompt Shipments! 


Orie st) Utila Billa ¢} 





of tubing and pipe 
enable us to make 
quick deliveries to HRS “ 
meet your immedi 4 
ate requirements . 
Hard-Facing 
Write for Descrip- > 
SPEED UP DELIVERIES AND CUT OIL VOLUME LOSSES sive ierature 28 
WITH PARACOIL TANK SUCTION HEATERS 


In addition to the Paracoil Tank Suction Heaters, we also design and fabricate 
Line Type Discharge Heaters of any capacity. Illustrated is a Paracoil Straight 
Tube Type Fuel Oil Heater for bulk station service—capacity 2,000 gallons 
per minute, No. 6 oil, 100°F to 160°F, steam at 15 psig. Weight 12 tons. 


DAVIS rrciNEERINS ecm 
CORPORATION 7): 


1060 East Grand Street, ELIZABETH 4, NEW JERSEY 
30 Rockefeller Plaza, NEW YORK 20, N.Y. 




















eading meaning an explosive mixture 
Measuring 3% by 4% by 8 inches, the 
nstrument, including probe, weighs less 
an & pounds. The detection element 
the probe which, it 1s claimed 
be immersed in gasoline, water, or 
fluids without harmful effect. A 


rage battery provides power 
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TYPE $ 


VARIABLE SPEED 


TURBINE 


Murray Type S Steam Turbines are well suited to a variety of jobs 
including those drives requiring variable speed. These turbines may be 
constructed with hydraulic type variable speed governors and complete 
pressure lubrication system including reservoir, filter. cooler, oil pres 
sure gauges and thermometers. Turbines so equipped are not only suit 
able for variable speed operation but fer higher operating speeds as 
well. These features make the Type S variable speed turbine an ideal 
drive for high speed centrifugal compressors and blowers. 


Pictured above is such a machine designed to deliver 400 HP at 7400 
RPM. This machine is arranged for speed adjustment by means of hand 
control or by automatic control. The turbine is also equipped with a 
vibrating type speed indicator and a remote control tripout device. Note 
that the construction provides an oil tank of generous oil capacity. The 
combined base and tank arrangement may be extended for mounting 
the driven machine if desired. 


Write today for full details 


BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quarters of a Century 
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n pipe line or royalty gauging, cach 


eauger must be provided not only 


with all the instruments and accesso- 
ries that his work demands, but also 
with the means to transport them and 
himself from lease to lease and tank 
to tank. Besides that he can only 
gauge a limited number of tanks dur- 
ing his working hours, and if he is in 
a busy district must be displaced by 
relief men through the other tours. 


Cheel Gauger 
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one 2 of Calhferne 


Union Od Company 
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iy NOT THE FIRST to adopt the new, 
or the last to lay the old aside’ 


Those are the words of a famous 
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jurist, commenting on the legal angles of modern 
equipment. Changes in the law come slowly, and 


changes in tank gauging are evolving in the same 
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Ie ‘oud HA5 Oa. 


NEW YORK 
296 Maden Ave 


CHICAGO 
332 Se Michigen Ave 


HOUSTON Ley | 
315M BM Bide 


MONTREAL 


Those who have learned from long experience the ac- 
curacy and dependability of. automatic gauges were 
ready for Remote Gauging when post war electronics 
gave them this great time saver coupled with great 
accuracy. $. & J. was among the first to advocate and 
design automatic tank gauges for all types of storage 
tanks. S. & J. again leads the entire field with its new 
electronic remote gauging and temperature reading 


devices 


Write for our bulletin on Remote Gauging and learn 
about the electronic measurements and temperature 
readings which are available today, and which. will be 


the standards of tomorrow 


917 CARLETON STREET BERKELEY CALIFORNIA 
LOS ANGELES 
714 W. Olympic Bivd 


550 Beorty St 


SEATTLE 
Western Ave 


VEL iaL ietiel.| 
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DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 








DISASSEMBLY 


i i i fF. 
INCE 18¢ 


CENTRIFUGAL and RECIPROCATING PUMPS 


ESTABLISHED (869 & 
7, 


* DEAN BROTHERS PUMPS /NC. { 
/NOIANAPOL/S /wO. 


327 W Jewrw §$r 
Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 


Representatives in Principal Cities 








New Equipment 
(For additional information or literature check 
tem numbers on mailing coupon, page 155.) 
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ONE OF A SERIES DEMONSTRATING APPLIED LUKENOMICS 


Looking Toward Universal Operation 
... While Handling Sour Crudes 


PROBLEM: Economica! flashing of a lube cut at 750°F to a furfural re- 
fining stock in which sour asphait base crudes from any source must 
be handled 


DESIGN: Flash tower for semi-automatic operation built of Lukens Stain- 
less-Clad Steel. Design assures resistance to thermal shock. Protec 
tion from high-temperature corrosion by sulfur compounds and hydro. 
chloric acid through inner stainless surface. Strength and rigidity 


through its steel backing 


END RESULT: Long on-stream service with continual through-puts of 
20,000 bbis;\day. Low maintenance. Long equipment life. Reduced 


manpower. Closer approach to universal operation 


These benefits are typical of results achieved with newly developed, 
more efficient processing equipment. And wherever design, fabri- 
cation and materials selection must be critically coordinated, you 
will find the economical answer in applied Lukenomics. Lukenom- 
ics combines the experience of designers, engineers and equipment 
builders with Lukens’ knowledge of materials and their application 
gained over 140 years as the world's leading producer of specialty 


steel plates, heads and steel plate shapes 


It's sound investment insurance to put Lukenomics to work on 
your equipment problems. There are progressive fabricators who 
can do this for you. Get in touch with them or write our Manager of 
Marketing Service, stating your problem. There's a Lukenomics 
team ready to go to work on it. Lukens Steel Company, 404 Lukens 


Building, Coatesville, Pa. 





This flash tower was engineered by E. B. Badger & Sons Co 
end fabricated by Sun Shipbuilding & Dry Dock Co. for 
Socony-Vacuum Oi! Company. Made of Lukens Stainiess 
Cled Steel, Type 405, its design incorporates a Lukens 


LU NS spun head ng 20° 4” d t largest ever spun 
i] 


| 
BETTER PRODUCTS FOR BETTER EQUIPMENT 


LUKENS STEEL COMPANY 

















July, 1950—A Gulf Publishing Company Publication 





es diferent analyses, 


TO EXACTLY MEET EVERY 
REFINERY PIPING PROBLEM 


ere at National Tube, we have developed 28 dif- 
ferent analvses of still tube s. conde nser and heat 


exchanger tubes, and refinery piping that will accom- 





modate practically every condition of corrosion, oxi- 
dation, temperature, pressure and exposure. And our 
method of manutacture gives you a ” tube. No 
welds. No joints—nothing to weaken the tubs 

But remember: even with such a wide choice at 
there’s a good chance that we have encountered and 


your command, the selection of the proper alloy re- 
/ problems just like yours before. And in case 


ures careful consideration. Otherwise you may end sol 


qu 
up with tubing that either does not give maximum your application involves conditions that are entirely 
new, the wide experience of our experts will be of ma- 
terial assistance in finding the best solution possible 

Use this skilled background For information, write 
to National Tube Company, Frick Building, Pitts- 


burgh 19, Pennsylvania 


performance or costs more than necessary 

Lhat’s why to obtain optimum results at minimum 
cost—we suggest that you submit your problem to our 
engineers you select new tubing or piping. Our 


huge fle of successful rehnery applications means that 


NATIONAL TUBE COMPANY, PITTSBURGH, PA. 
Tubing Specialties Division 


COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIGUTORS - UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NATIONAL SEAMLESS PIPE AND TUBES 


Sas « & SB xs oe a Be 7 nee 6 
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BLAW-KNOX FOG SYSTEMS 
STOP Olt FIRES IN THEIR TRACKS ! 


Deluge Systems, Wet 
Pipe Systems, Dry 
Pipe Systems, Water 
Spray and Fog Sys- 
tems, Rate-of-Rise 
Sprinkler Systems, 
and Carbon Dioxide 
Extinguisher Systems 


Blaw-Knox Fog Nozzles, actuated by rate- 
of-rise thermostats, don't wait for petroleum 
fires to get out of hand. These sensitive 
detectors go into action with the speed of 
electricity . sending a heavy, quenching 
fog to the point of danger and adjacent 
areas. Even with low pressure and raw 
water, the non-clogging fog nozzles blanket 
“hot spots” with a deluge of water that 
either extinguishes or confines flash fires 


to a small area 


A survey of your fire hazards to determine 
which system will give you the utmost 
protection at the least cost involves no 


obligation 


BLAW-KNOX SPRINKLER DIVISION 
OF BLAW-KNOX CONSTRUCTION COMPANY 


829 Beaver Ave., N.5., Pittsburgh 12, Pe. 
Offices in Principe! Cities 








... specified ‘‘centrifugal'’ 
because uniform, close-grained 
metal was wanted 


These castings are sections of a special fractionating column, 
cast and flanged as illustrated at the right; machined and 
finished at the left 


Why centrifugal castings, you ask? 


Specifications called for an exceptionally close-grained, 
uniform metal structure free from blowholes of any sort on 
the inner face. Centrifugal castings assure this superior 


metal structure 


Our service to industry is two fold: centrifugal castings and 
static castings, produced in one of the most modern and best 
technically controlled foundries in the country Why not try 
Duraloy for your next high alloy casting requirement? 
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ccurate 


integration 


over the 


entire range in 


RING BALANCE METERS 


This wide range accuracy is due to the unique design 
and precision construction of the Hagan integrator 

In this integrator, a large toothed wheel is set in 
motion periodically. The movement at each interval 
is governed by the flow index pen and is proportional 
to the momentary rate of flow. The wheel is geared 
to a counter which registers the total flow through 
any period, by difference in the counter readings. 

The Hagan Integrator differs fundamentally from 
others in that all associated parts rotate around a com- 
mon center. As a result, angularity errors are elimi- 
nated and only one simple adjustment is required for 
calibration throughout the range. The large five inch 
integrating wheel produces the required selectivity to 


integrate as low as two percent (of chart) with high 


accuracy. With this construction, wear between toothed 
wheel and the pawls is eliminated. There are no 
clutches to wear and slip. 

The instantaneous pawl action also produces high 
accuracy under rapidly fluctuating flow conditions. 

The graduations on the large wheel and pointer fa- 
cilitate checking the calibration of the integrator at 
any point in the range in one minute or less. 

The Hagan Integrator is a‘ self-contained unit and 
may be mounted conveniently in any of the various 
types of Ring Balance flow meters, or pneumatic 
receivers. 

For full information on this and other features of 
Hagan Ring Balance meters, write to Hagan Corpora- 
tion, Hagan Building, Pittsburgh 30, Penna. 


HAGAN CORPORATION 


RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
THRUSIORQ FORCE MEASURING DEVICES 
BOILER COMBUSTION CONTROL SYSTEMS 


METALLURGICAI 


FURNACE CONTROL SYSTEMS 
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Right Down The Middle With 
FORGED STEEL VALVES 


Orbit Forged Steel Valves are solving the processing Orbit Fig. No. F2501-3, 2'/2”, 300 Ibs., 500 Ibs., W.O.G., 


000 Ibs. te Carbon Stce ned Valve 
and handling problems ordinarily associated with gasoline (I e. st) arb . ‘ el Prime ved alves 


If you have a problem in handling petroleum hydro- 
arbons the solution is ORBIT VALVES. Write for 
This 40 Car LP Gas loading rack is equipped with 285 catalog. 


ORBIT VALVE COMPANY 


P. ©. Box 699 Tulsa, Oklahoma 


HOUSTON, TEXAS CASPER, WYOMING 
407 Velasco The Great Western Company 
(serving the Gulf Coast) (serving the Rocky Mountains 
and Caneda) 


and LP Gas plant services 











Weathercoat sets te 
7” 2 pliable ceating. 


Let THIS Remind YOU! 


That WEATHERCOAT— 
@ TROWELS EASILY 
@ STAYS FLEXIBLE & TOUGH 
@ STAYS SEALED 


WEATHERCOAT 
PROTECTS 


the insulation on your hot or cold 
vessels — for YEARS! 


Specified by Leading Refineries 


for over 15 Years. 


Also Try — 


MASTIC WEATHERCOAT — 
New and ready-mixed for void- 


filling scratch coat 
Ask for specifications and data. 


In the West 
STANCAL ASPHALT & 
BITUMULS COMPANY 
200 BUSH STREET . SAN FRANCISCO 4, CALIF. 


Angeles 4, Colif Ockland |, Colif 


Portiand 7, Ore Tucson, Ariz 


In the East 
AMERICAN BITUMULS COMPANY 


200 BUSH STREET . SAN FRANCISCO 4, CALIF. 


Washington 6, D. C Med 
NJ 


Baltimore 3 

5,0 St 
Baton Rowge 72, lo E 
Sen 


+ Perth Amboy 
Lowis 17, Mo 
14,81 
Ala 


Columbus 
Providence 
juen 23 


Puerte Rico Mobile 
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TEFLON Gaskets 
& Packing Defy 
Chemical Attack 


Stay in Service Months 
Where Others Fail in Hours 


Last November we sent one manutacturer 
a Teflon-Chemiseal packing for a pump 
handling hypochlorites. This packing ts 
still going strong—on a job where all 
other packings failed within 5 hours. We 
have cota of similar reports about 
the service given by Teflon-Chemiseal 
gaskets and packings. Here's why— 


Teflon is chemically inert, cannot be 
attacked by any industrial acid, solvent, or 
alkali, will not contamimate any material 
conveyed in piping. Teflon also possesses 
unique natural slipperiness. Teflon gaskets 
never stick, are never defaced when joints 
are opened, but can be used over and 
over. Teflon packings never “‘seize’” a 
valve. They permit free spindle operation 
at all times 


Investigate Teflon-Chemiseal gaskets and 
packing. They can save you hundreds of 
dollars and countless production delays 


CHEMISEAL 810W SOLID 
TEFLON CUP-AND-CONE 
PACKING FOR VALVES 


One of many Teflon 
Chemiseal packings 
available. Chemical. 
proof, require light 
gland pressure, will not 
freeze a valve no matter 
how long unoperated 


TEFLON -JACKETED 
OR SOLID TEFLON 
GASKETS 


Stocked in 
standard sizes 
Chemical- proof 
non- contaminating 
won't stick. (Many 
jacket and insert 
combinations. Spe 
cal shapes also 


Phone, write or bring your gasket and 
packing problems to — 


Tefion Products 


GOULDED SHIELD TVPE 
He 0 r09wA 


many 


A-WOVEN ASBESTOS 
8 — COMPRESSED ASBESTOS 
¢ — TEFLON JACKET 


Division 


UNITED 
STATES 
GASKET 


COMPANY 
682 NM. 10th Se. 
Camden, New Jersey 
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Generators and Furnaces 


Versatility of design and fabrication along with 
sound engineering, accurate specifications and 
precision workmanship bring the petroleum in 
dustry a complete, efficient line of processing 
Vacuum Pumps 
equipment 


Specity TULSA TYPE processing equipment and you hove 63 
specitied the best 


Write for General Catalog 


/ FLINT STEEL CORPORATION 
TULSA, OKLAHOMA 








A NEW HIGH! 


10) O " ; ; and what it means 
/ e S fo you... 


Whether or not you ever need accurate measurement of 
pressures in the super-range of 50,000 to 80,000 psi. this new. 
exclusive helical spring developed by Foxboro illustrates the 
advance engineering you will get in any Foxboro Pressure 
Instrument. 


Ever since Foxboro introduced the helical pressure element 
with fixed center of rotation, industry has accepted the accu- 
— and performance of Foxboro Instruments as standards 
in the field. These standards may be your answer to imme- 
diate pressure problems. 


Foxboro has the most complete line of pressure instruments 
available. You have a choice of rectangular or circular cases 
... Spring elements in phosphor bronze, beryllium copper, or 
Type (316) Stainless Steel. For normal applications, the 
standard spiral and helical elements are standards of supe- Heavy-Duty 
rior performance . . . rugged, fatigue-free, lastingly accurate. Helical 
For the difficult, unusual jobs, the new heavy-duty helical] 50 to 80,000 
offers radically new design utilizing the tough, corrosion- psi 
resistant properties of Type (316) Stainless Steel . . . partic- 
ularly adapted to rapidly pulsating service from zero to full 
pressure . .. and to expanded ranges. Responsive and abso- 
lutely safe on pressures up to 80,000 psi. Other elements (not 
illustrated ) include: diaphragm, 0-2” water to 0-5 psi; bellows, 
0-5 psi to 0-25 psi; absolute pressure bellows, 0-4" mercury 
to 0-40 psi absolute. 


This unequalled range of pressure elements, engineered to 
the highest standards, is your assurance of the best pressure 
instrument for any industrial application. The Foxboro Co., 
246 Neponset Avenue, Foxboro, Mass., U.S.A. 


























For Liquid Level Measurement 
In Continuous Processes... 
_-* THE HONEY WELL 
DISPLACEMENT-TYPE TRANSMITTER 


Topay's continuous processes demand the type of liquid level measurement best 
provided by this Honeywell Displacement Type Transmitter. Its outstanding features 
include unusual sensitivity (1 part in 5,000), friction-free design and high speed response 





less than 5 seconds, full range). 


It affords dependable measurement of many different liquids (Sp Gr 0.3 to 2.0) without 
changing parts unaffected by ambient temperatures and vibration. Neither purge nor 
liquid seals are required. It is easy to clean. It is available in nine operating ranges for level 
measurements from 0” to 120"... with connections to suit all usual process vessels. It 
may be connected to any pneumatic receiver... indicator, recorder or controller... and 


operates with a full range of transmitted air pressures from 3 to 15 psi. 


For more detailed information about this transmitter, call in your local Honeywell engi- 


neer 
dustrial Division, 1907 Windrim Ave.. Phila. 44, Pa. Offices in more than 80 principal 


he is as near as your phone! Minneapouts-HoNeEYWeLL Recutator Co., In- 


cities of the United States, Canada and throughout the world. 


Honeywell 


VALVE PRODUCTS 








Pressuregraph Remote Controls . 
risa bulletin 20-105 of Sperry Prod New Equipmen 


numbers on mailing oupen, page 1456 
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NEW LIFE 
FOR OLD DRUMS 


after only 6 minutes of Oakite cleaning 


Hose Ends That's right—used drums restored to first-rate 


; WW, condition—cleaned, rinsed and dried—after only 
6 minutes! That's how fast specialized Oakite 


cleaning works 


Reconditioning barrels and drums the Oakite 
way has these extra advantages: Fewer rejects 

more uniform paint stripping better 
adhesion for new paint. Eliminates paint build- 
up on steam coils stops clogging of drains 
and sewers 


Your local Oakite Technical Service Represen- 
tative will gladly help yow get better, faster 
drum conditioning. Call him today. Or write 


for free booklet. No obligation either way 
SEND for free Booklet 
Packed h heipful b 
eB cx am. ote ~ OAKITE PRODUCTS, INC., S08 Themes Si, NEW YORK 6.8.1 
on cleaning. derusting, de Technical $ oR wes in Principal Cines of U S. & Canad. 
scaling bubble towers, heat 
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PETROLEUM SERVICE DIVISION 
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“NEWTYPE” 
GASOLINE TRUCK HOSE 


Every feature of “Newtype” Truck Hose contributes to moximum service 

with low-cost deliveries. Its light weight and extreme flexibility make it easy 
to handle. Its kinkproof, non-flattening construction permits a full, fast flow 
Its tough, compact cover provides exceptional 
resistance to severe abrasive wear, prolonging the useable life of the hose and 


STYLE 
R-43 


from truck to storage tank 


assuring important savings in replacement costs 


Contact Owr Nearest Branch for Details and Prices 


GOODALL RUBBER COMPANY 


GENERAL OFFICES, MILLS ond EXPORT DIVISION, TRENTON, N. J. 
Branches Ph . 
fw. 1870 Sen Poan aati 


se\ph New York « Boston . Pirtst ogo - Detroit - St. Paul - Los Angeles 


the: Prema! Che 








se with 
non 2% 
mbinatior 
rdinary 
is or ma 
ed wit! 


roan 


Close-Coupled Pump 


TS 3 pum whe 


Temperature Indicators 


Pressure Paint Brush 
A pressure-fed | 
77 Hanlon & 
i il ! I brust 


| ‘ ‘ 
a teecde r 


Liquid Bromine Safety 
MMe | aur M ate 


Laminated Panels 


Na 


80 | S$ (sas 





KEEP EQUIPMENT ON STREAM 


---with these Special Properties 
of Stainless Steels 


STRENGTH ... at temperatures that would de- 
stroy ordinary metals... 

RESISTANCE TO ATTACK...from organic 
and mineral corrosive agents... 

HIGH IMPACT VALUES to temperatures as 
low as —320°F 

These characteristics of austenitic chromium- 
nickel stainless steels help to save labor as well 
as time, and reduce costs by keeping equipment 
on stream. 


Austenitic chromium-nickel stainless steels 
provide one of the strongest, toughest, and most 
economical means for extending the life of bub- 
ble towers, reactors, vapor lines and other vital 
equipment. 

Investigate all the benefits stainless steels can 
give you. Leading steel companies produce aus- 
tenitic stainless steels containing nickel in sheet, 
strip and all other commercial forms. A list of 
sources of supply will be furnished on request. 


Photo « 


ourtesy of Standard Oil Co. (N. J.) 


- 
* 
o 
f 
i 
é 
t 
§ 


national Nickel has accumulated a fund of useful informa 
treatment, fabrication and performance of eng 
ste« cast irons 


other alloys containing nickel. This 


THE INTERNATIONAL NICKEL COMPA 


ineering 


brasse bronzes, nickel s er, cupro 


nformation is yours for the 
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67 WALL STREET 
NEW YORK 5, N.Y. 


COMPANY. 





THE BIG S 


ONE , , 
AIRCOOLER FROM THE ALCO LINE 





pay off with 
ALCO AIRCOOLERS 


Pioneered by one of the largest makers of heat 

exchangers, Aleo Aircoolers are built to do 

just one thing and do it right—cool efficiently. 

To accomplish this, Alco engineers have built Bundbed 

into every Alco Aircooler design features that cooling jacket ne Aircoolers 


- ; are in service 
give you all five of these major advantages: vapors, ete. » 84S, enginelube oil, 


Low Cost—goes way beyond first cost. Alco stand- 
ardized parts ... broad heat-transfer experience 


. volume production ene plus correctly engi- 





necred safety factors ... insure real economies in 
installation, operation and maintenance of Alco 


Aircoolers. 


Flexible Design—You can get either the radiator 
core or fintube type cooler from Alco, powered ALCO AIRCOO 
by electricity, steam, gas or oil. CONDENSED sp 

ote, radiators Four 6-4 


Fans—5 o, 

_— . . 6 ft 

Efficient Performance — Induced draft design or fixed pitch dia. 2, 4 oF & blode odjustebs 
odle 

eliminates the chance of recycling hot air with a Drive—Direct 

can be furni 


LER, MODEL ; 
ECIFICATIONS 


nominal length 


Electric Motor (V.bel; 
Ps shed on request a5 
rface E 
on — 2.720 89. ff. Style T 
) | 5q. ff. Style T 1 (Oi “tape 
Easy Maintenance—Fewer parts, easy accessibil- cae internet < rS-30 
me 50 sq. ft 


subsequent loss in heat transfer. Gear Drive 





ity and better wearing characteristics make Alco Style T5347 sq. ft 


Aircoolers a favorite with maintenance men. Face Area—46 4 sq. ft 


Quick Installation—F or fast field assembly, every 
part is marked and identified on assembly draw- 
ings so that no specialized labor is required. 


Why not put the big 5 to work in your plant? Send 
for the free catalog on Alco Aircoolers or call 
your nearest Alco Sales Engineer at Chicago. 
Cleveland, Houston, Kansas City, Los Angeles, 
New York or Tulsa. Plants at Dunkirk, N.Y. and 


Beaumont, Texas 
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Research Kit 

Brooks Rotameter Company 
81 developed a compact, portable kit 
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Nickel Alloys Properties 
Cw newly revised technical 
82 bulletins on the properties of high 
alloys have been issued by The 
International Nickel Company, In 
Both contain charts om posi 
trons properties, and working im 
Bulletit [-7, “Engineering 
] describes [nex 
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tables on 
and 
structions 
Properties of Inconel 
nel “X,.” one of the awe-harder 

able = [s nickel alloys. Bulletin uv 
deals with engmeering properties of 


Monel ar KR” Monel 


newer 


Hydraulic Cylinders 
Bulletin No. 500 of Ledeen Manu 
83 facturing Company describes a 
nedit duty line if vlinder 
rating and 
Apnl PR 
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OF CONSTANT-ANALYSIS INERTS 


” you need a compact source of 
inerts — save money, specify Kemp! 
Two new Kemp Inert Gas Generators 
models MIHE-1 and 2) deliver 1000 
and 2000 cfm respectively. Both offer 
all features of larger equipment: air 
filter, push-button starting, automatic 
fire check, flow meter etc... . and 
assure that you get same analysis gas 
from 1% to 100°, of capacity. 


FOOLPROOF OPERATION 
Kemp Generators burn ordinary gas 
just as it comes from the mains. A 
famous Kemp Carburetor, part of each 
installation, assures complete combus- 
tion without “tinkering” . . . to produce 


a clean, chemically inert gas containing 
88°), nitrogen, 12° CO*... a gas so 
pure it is used without further processing 
in the manufacture of aspirin and 
laboratory chemicals, fine paints and 
a host of other products. 


WRITE FOR DATA 


Whether you need inerts for purging, 
fire protection, mixing, blanketing or 
a special application . . . specify Kemp. 
For technical information, write for 
Bulletin 1-11. To find out how you can 
benefit: tell us how you produce inerts 
now; we'll show you how Kemp can 
solve your problem. Mail Coupon today! 


INERT GAS GENERATORS 


| p INERT GAS GENERATORS 
hk M THE C. M. KEMP MFG. CO., Dept. K-7, 
405 E. Oliver St., Beltimere 2, Md. 


Gentiomen: Send me intermation Also, show me how 
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much we cen seve on inerts. We now spend 
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About EQUIPMENT and 
SERVICE Suppliers 


ACQUIRES BRICK COMPANY—A. P. Green Fire Brick Company has purchased Valentine Fire 
Brick Company, Woodbridge, N. J., whose line of semi-silica refractories will complement the present 
line of fire-clay and high alumina refractories manufactured by the Green firm. The Valentine 
company, located 20 miles southwest of New York operates two tunnel kilns. It is reported thot 
substantial clay reserves were included in the purchase agreement 

No change is contemplated in the production schedule or the operating personnel of the newly 
acquired plant. While the operating contro! of the Valentine plant will remain at Woodbridge, it 
will be under the over-all supervision of the general offices in Mexico, Mo 


Use Lenape heavy rings at less overall cost! 


LENAPE HYDRAULIC PRESSING & FORGING CO 
DEPT. 106 WEST CHESTER, PA 


man « 


Jerguson Gages and Valves 
Now Made by English Firm 


Jerguson gages and valves are now 
being merchandised and serviced on a 
world-wide basis as a result of expan- 
sion steps recently taken by the Jergu- 
son Gage & Valve Company of Somer- 
ville, Mass., in forming an English com- 
pany in collaboration with Tress En- 
gineering Company. The English com- 
pany, Jerguson Tress Gage & Valve 
Company, Ltd, has headquarters at 
Africa House, London, and uses the 
manufacturing facilities i Tress Engi- 
neering mpany near Newcastle nm 
Tyne, manufacturers of globe valves and 
gate valves for the p chemical in- 
dustry. All parts f rgu gages 
valves and engineerir pechs ! are 
precision made, with par h the 
English and Americar actories being 
interchangeable 

Officers and directors of Jerguson 
Tress Gage & Valve Company are Cecil 
W. B. Tress, chairman, E. Sheard, chief 
engineer, and W. Birks Creasser, sales 
manager, ffices at London. Br ks 
Stevens |r van Hat N. Gear 


held, rd i head 


Joins Air Preheater’s 

New York Sales Organization 
William H. Larkin, formerly wit 

Sturtevant D i Westing 

} le . ‘ 


Yarnall-Waring Changes 
In Sales Organization 


De Laval Canadian Agent 





Soathwest Cas 
Producing Co. — ses 


FLORITE 


The recently completed gasoline plant of 
Southwest Gas Producing Company at Dubach, 
La., gathers wet gas from the surrounding area 
and employs new highly efficient methods for 
separating its ethane and propane components. 
Ninety million cubic feet of natural gas is handled 
daily, yielding a daily output of 230,000 gallons 
of liquefied hydrocarbons. The Fish Engineering 
Corporation of Houston designed and constructed 
this model plant. 

In the two towers at the right of our illustra- 
tion, wet gas is dehydrated with Florite and then 
passed to the three towers at the left for high- 
pressure absorption. 

Floridin Products, adapted to a wide renge of 
advanced industrial and technical uses, include 
several specially prepared forms of 


FULLERS EARTH 


as well as two grades of Florite, which isa... . 
BAUXITE-BASED ADSORBENT 


Your inquiry will be given careful attention. 


LORIDIN COMPANY 


Adsorbents...Desiccants ... Diluents 


Department E, 220 Liberty St., Warren, Pa. 
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@ STILLS 

@ DRYERS 

® EVAPORATORS 

@ CRYSTALLIZERS 

@ PROCESS VESSELS 


OPERATING AT VACUUMS 
LIMITED BY THE VAPOR 
PRESSURE OF THE CONDENSATE? 


Many stills, dryers, evaporators, crystallizers and other 
processing vessels are operating at vacua limited by the 
vapor pressure of the condensate. This means on the aver- 
age an absolute pressure of about 2.0° Hg. Most owners of 
such equipment do not realize how practical and economical 
it is to put a Booster Evactor in the line between the vessel 
and the condenser and maintain an absolute pressure of 
0.5", 0.25” or even lower. The benefits of this higher 
vacuum in improving quality and capacity are often very 
substantial. 

















The steam jet type of vacuum pump has continually 
gained in favor for high vacuum in industrial process work. 
The total absence of moving parts is a big advantage and 
means many years of service, with no maintenance cost. 
Available in single, :wo-, three-, four- and five-stage units 
for vacuum from a few inches up to a small fraction of 
I m.m. Hg. absolute. 

Croll-Reynolds have been specializing on this type of 
equipment for over 30 years, and have made thousands of 
separate installations. Their engineers have extensive ex- 
perience in applying it to numerous different processes, and 
are available for consultation without obligation, Literature 
is also available on request. 


‘CROLL-REYNOLDS CO., INC. 


17 JOHN STREET, NEW YORK 7, N. Y. 


Chill- Vectors 


Steam Jet Evactors Cond 








- TWO NEW 
REFRACTORY 


CASTABLES 


DESIGNED 
AND 
ENGINEERED 
FOR “GUN” 
APPLICATION 


IN THE PETROLEUM FIELD 


4 


CASTABLE No. 20 SK-7 — <a lightweight insulating cast- 
Interior of Catalytic Regenerator showi 


f t ' f 1800° F., © the comps 
able recommended for a service temperature of 1800 the KAST-S8T KS-4 Siar Gis GAGE 
and KAST-SET KS-4 —a castable refractory with a top ABLE Ne. 20 SK-7. 


service temperature of 2750° F. were designed specifically, 





for cement gun application in the Petro-Chemical industry Installation time and labor costs are reduced considerably, 
This modern method of applying refractory castables greatly because these materials can be appiied quickly 
reduces labor costs. The A. P. Green Company, a leader in Construction costs are held to a minimum as no forms ore 





the development and manufacture of high quality castable necessary 

refractories for normal pouring application, had the expe- These castables are adaptable to a variety of installations, 
rience and engineering know-how necessary in producing particularly in places where normal pouring castables cannot 
these modern pneumatically applied castables be used 

4, The objectionable feature of many gun-applied materials 


Continued research, experimentation and improvement have 
(high rebound loss) hos been corrected by the special com- 


resulted in the development of these gun-applicable refrac- 


pounding of these products 
tory castables which afford the same trouble-free service 


5. Shooting a lining with SK-7 or KS-4 results in a finished installe- 


obtained from A. P. Green mix and pour castables. They 
tion having the balanced characteristics of a poured castable. 


have gained wide acceptance in the petroleum industry and 

are specified by several large companies in that field. The These materials were designed for use wherever castable 
outstanding advantages available through the use of SK-7 refractories are required and in places where the use of 
and KS-4 are normal pouring castables is impractical 


For detailed information concerning these castable refractories, write the Engineering Depart 
ment of the A. P. Green Fire Brick Compony — or call your local A. P. Green Distributor 


A. P. GREEN FIRE BRICK COMPANY 
Mexico, Missouri, U. S. A. 
A. P. GREEN FIRE BRICK CO., itd. in Canada 
Representatives in the Principal Cities of the World 
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Because it’s BLAW-KNOX 


“TWISTED BAR” 
Electro 


Electroforged 
Steel Grating 


Blow -Knox wo 
Stair Treads cvel 


telled diemend 


checker plate nesing. 
twisted cressber nosing 
or abrasive nosing. 


THE twist does the trick—twisted bar construction 
gives greater traction, makes slipping impossible even 
if the grating is wet, greasy or icy. The slightly rough- 
ened surface grips shoe soles for extra safety, yet the 
over-all surface is level. Trucks and other wheeled 
vehicles roll freely. In addition, Blaw-Knox Steel Grat- 
ing is electroforged into one piece for extra strength 
and durability 


OTWER ADVANTAGES: Maximum open area for light and air. 
Self-cleaning, easy to maintain, economical to install. 


GET THE FACTS 
FROM BULLETIN 2296 


Big new bulletin gives 
complete details, specifica- 
tions, possible applications 
and all the outstanding ad- 
vantages of Electroforged 
Steel Grating and Stair 
Treads. Write for your copy 
today! 


BLAW-KNOX DIVISION of Blaw-Knox Company 
2005 Farmers Bank Bidg., Pittsburgh 22, Pa. 


BLAW KNOX '902@90-10)40) 0c 3)) 
im STEEL GRATING 
Anyway you figure it.... 


You get TWICE 
the VALUE with... 


Clark 0v0;*""Leverage 
STEAM TRAPS 


The amazing new Clark Duo-Step design actually doubles 
the drainage capacity of Clark Steam Traps. This means 
double value anyway you figure it. Now you can use smaller, 
less expensive traps for larger drainage jobs or get twice 
the drainage from traps you have been using. 


Sound good? Itis! Better look into Clark Duo-Step today and 
Start saving real money on your steam trap requirements. 


Brown Instrumentation 
Courses to Begin August 14 





Heads Fibrous Products Sales 
Of Union Asbestos & Rubber 

bee phim Ding + a GET THE WHOLE AMAZING STORY... 
SEND FOR THE DUO-STEP FOLDER TODAY! 


THE CLARK MANUFACTURING COMPANY 
1847 East 38th St., Cleveland 14, Ohio 














insulation, metal n h blankets, tailore« 
insulations, packings, gaskets, textiles 
sound-absorbing blankets and specializec 


3 2 s . * - a . building materials evolving } f basic 


EKTROMESH 


THE UNIQUE SOLID-METAL SCREEN 


fibers in Union Asbestos plants in Cicero 
and Earlville, Ill; Paterson, N. J.; Me 


Gregor, Texas, and Marshy N. ¢ 


Rockweil and Nordstrom 
Name Agent and Engineer 
Rockwell Manufacturing ¢ pany has 
appomted Harry J. Schneider sales rep 
resentativ assistu I l lerman in 
sales work for ; s products used in 
t ga ndustr n the state of New 
lerse) hand] ‘ be the regu 
ator and valv i tf the Pittsburgh 


Distinguished for its 


STABILITY in Use 

UNIFORMITY of Hole Size a 8 
WORKABILITY in Manufacturing Processes 
DIVERSITY of Applications to Research and Production 





Electro-deposited in pure copper, pure 
nickel, or nickel-on-copper in regular THE C. 0 
commercial production with counts from JELLIFF 
25 to 400 per inch—in lengths up to 100 


feet and widths up to 36 inches—with tol- sanapaerone Kentler, Je Schneider 
erances on hole size and thickness suitable 
Mm SOUTHPORT, CONN. nn 


for the most critical uses—LEKTROMESH a 
is ideal for precise filtration, and for fabri 
cated products such as fuel filters and elec- 
tronicshields. For full details let us send 
our Bulletin on LEKTROMESH. Address 


Department 16. 














dustries as applications « 
Nordstrom Valve Div 
Well-Known Processor Kentler received | 

ical engineering 
Yale University ; 


Puts 37% More Thru Cookers | <::": 
O in 1948 
With Nicholson Steam Traps Contrifix Firm Purchases 
New Cleveland Factory 
A 3-stor factor contamit 
A leading drug manufacturer found that a recent Nicholson thermostatic steam trap square feet “ 
installation, replacing a mechanical type, so cut kettle time that their production ( pore? 
was increased 37%. Reasons for Nicholson's faster heat transfer Awenes 
operate on lowest temperature differential; 2 to 6 times average , ufacts - 
drainage capacity, maximum air-venting capacity = any’s « 
pany 
vapor se] 
ment. Als 


era ices, ex] 








ran 


Heads Penn Sales Engineering 


5 TYPES FOR EVERY PURPOSE—process, heat, power Penn Industrial Ins é Cory 

size ‘4 to 2°; pressure to 225 Ibs. BULLETIN 450 i lel; nufact 
HIGH-PRESSURE FLOATS—Stainless, monel, stee! or me 
ploted steel. Welded In all sizes and shapes: for it 
operating mechanisms ond as tanks or vessels. 2-day 
delivery BULLETIN 348 


W. H. NICHOLSON & CO. 


20 gon Barre Poa 
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FOR LASTING QUALITY 
HERE IS AMERICA’S 


Top Value 


lf your requirements call for a Well Water System of 
utmost dependability, and one that must serve for a long 
period of years with little or no upkeep expense, you are 
urged to check the features of those built by Layne. The 
experience of nearly seventy-five years has gone into their 
design and construction, With thousands of installations 
scattered throughout the world, Layne has had an un- 
matched opportunity to find, correct and greatly strengthen 
every possible weak point of construction. Constant im- 
provement of design has made them the world's most 
efficient. 

You can also be sure of lasting quality! Extensive research 
for, and the use of the most suitable metals for all parts 
has given these famous well water systems an extraordi- 
narily long life under all conditions, Feature for feature, 
Layne Well Water Systems are acknowledged to be the 
world's finest. No experienced engineer will question that 
statement. 

Layne will gladly, without obligation, give helpful in- 
formation on any water supply problem. For further in- 
formation, literature, etc., address 


AYNE & BOWLER, INC. 
eanenal OFFICES, MEMPHIS 8, TENN 
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WELL WATER SYSTEMS 


VERTICAL TURBINE PUMPS 


assess aves Sqpammss 





TO Wh Wg 


Q \ "47, 
Ss 120 50 >, 


Z 


Z 
1s0= 


S 


> 
~~ 
> 
= 


Roche ste, 


Tatewown’ er 


ON THE JOB WITH THE NEW 
ROCHESTER DIAL THERMOMETERS! 


Accidents are bound to happen . . . like dropping or banging 
a thermometer sufficiently hard to make soutlaas inaccurate. 
This could result in costly production errors. To eliminate 
this possibility, Rochester now offers a new Dial Thermometer 
with screw adjustment permitting recalibration on the job! 
All you do is put the instrument in boiling water or other 
known temperature and reset indicator, 

Rochester Thermometers are designed specially for indus- 
trial applications. The new precision bi-metallic element is 
sensitive and quick to respond. Made with a single helix, cali- 
bration is not affected by extremes in temperature. 

Rochester manufactures a complete line of Dial Thermo- 
meters in a variety of dial sizes, stem lengths and temperature 
ranges. Those shown below are typical. They are available 
with or without recalibration feature. The cost is surprisingly 
low. Mail the form below for specifications and prices on 
your requirements 


FOR HIGH PRESSURES 


Rochester solid stainless stee!l stem design gives you 


accuracy plus durabi Available in a wide range of designs 


nfailing 





No. 1 Seed” dial 17s0 di No. 18256" dial 
Stem lengtt 15 18 24 


One piece se s—to fil tall stem lengths 





for continuous operation above 800° F 








ROCHESTER MANUFACTURING CO., IN 

38 Rockwood St., Rochester 10, N. Y 

We require dial thermometers with temperature reac 
of dial stem 
Please quote 

Name 

Company 


Address 


_—_—_—_— se — — — — — - 


City 





Worthington Pomp & Machinery Cor- Weston’s Tagliabuve Division 
an ; Names District Sales Agents 
Keller was graduated cum laude from 
he Harvard Engineering School The Tagliabue Instruments Division 
of Western Electrical Instrument Cor 
Tube-Turns Distributor Named poration has appointed district sales rep 
resentatives handling the Tag line as 
Thomas Robertson & Company, Ltd follows 
f Montreal has been appointed a dis C. L. Huffman. Russel F. Clark Com- 
tributor of Tube-Turns welding fittings pany, Pittsburgh; C. W. Stafford, C. B 
and flange The company will represent Fall Company, St. Louis; E. F. Schim 
both Tube-Turns, Inc., and Tube-Turns bor, Herman FE. Held, San Francisco; 
Canada Limited R. ¢ Staub, Beedle Equipment Com 
I mas Robertson & Company, Ltd pany, Cincinnati; G. ©. Miller, Schiefer 
t Canada’s largest suppliers of Electric Company, Inc., Syracuse; T 
dustrial products, and has branches in Cunerty, Powerlite Devices, Ltd., 
Ottawa and the city of Quebec The ronto; A. R. Hough Company 
mopar wil bserve its 100th anni ville; Edward S. Sievers, Los Angeles; 


versa! n 195. Tn rne Company, Detroit; 


NUNN 


INTERNATIONAL SALES MEETING—Fisher Governor Company recently held ao three-day inter 

national sales meeting at its home office and factory in Marshalltown, lowa. One hundred twenty 
They a anes “4 five representatives, sales engineers and their wives from the Fisher offices throughout the United 
of trouble...an Stotes, Canada and Mexico were in attendance as guests of the company. The year 1950 marks 
Save You Money Fisher Governor's 70th anniversary 


You get a lot of plus 
values .. . and avoid a 


lot of failure headaches You Get 

and possible accidents MOOTHER 
. . . by using Jerguson yea —_ os 

Flat Glass Gages for ‘ 


ferguson every liquid level indi Tube Rolling 


Reflex Gage cating use. 


You get the kind of gages and valves 
you want to do YOUR JOB. Jerguson 
offers you the most complete line avail- with | D FAL Tu be Expanders 
able. Jerguson offers you an engineer- 


ing organization specializing in build- 
Boll Bearing-Adjustable 
Thrust Collar 





ing special gages to mect problems. 





Jerguson Flat Glass Gages save money 
and labor. They are casy to install, No. 255 
They stand up . . . you don’t have to 
ke« p servicing them or replacing the +: on 
glass. They are available in a wide 
range of sizes, pressures designs and No. 270 
materials; also with polished end stems 
to replace present tubular gages. ® Loose collar remains stationary against tube end or sheet, re- 

ducing friction to a minimum. Prevents pulling of tube and will 
Write us about not mar sheet—specially ECONOMICAL for production work. 
aa, Expanders may be adapted for use with Automatic Torque 
: Controlled Operating Units, for precision tube rolling. 


For Complete Details ...see Your Dealer, or Write Today 


ad Valves jor the 
Bdeccus ’ ’ 


, ~ j ad ° 
Tp wnalny Lhe f og 7he Gaiter Wiedeke mgpuany 
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GENERAL CHEMICAL PRODUCTS FOR THE PETROLEUM INDUSTRY 
Alkylation: Anhydrous Hydrofluoric Acid, Sulfuric Acid 
Polymerization’ Fluosulfonic Acid, Boron Fluoride Etherate 
Sulfonation: Sulfuric Acid, Oleum, Sulfan® (Stabilized Sulfuric 
Anhydride) 
isomerizatror Muriatic Acid 
Ol! Well Acidizing . Muriatic Acid, Tluoboric Acid, Hydrofluoric 
Acid 
Detergents Sodium Metasilicate, Disodium Phosphate-Anhy- 
drous, Trisodium Phosphate, Tetrasodium Pyrophosphate 
Sodium Suliate-Anhydrous, Sodium Tripolyphosphate, 
Sodium Silicate Solution 
mg Agent Aluminum Sulfate, Sodium Sulfate 
t £ Sodium Tripolyphosphate, Sodium Silicate 
Disodium Phosphate-Anhydrous, Trisodium Phosphate 
Tetrasodium Pyrophosphate 
e 3 Aqua Ammonia, Nitric Acid, Potassium Nitrite 
Glauber's Salt-Anhydrous 
ts A t A 


tclal chemicals having various uses 
ad by patents, and the user must accept 
therewith Res. U. S. Pat. OF 


BF; Offers in Process Use: 
® Operating temperature ranges are wider. 
® Yields are increased. 


® Separations are easier and no bulky 
sludges are formed. 


® Properties of end-products are improved. 

® More reactions are carried to completion. 

® Fewer undesirable waste materials result. 

® Smaller quantities have greater catalytic 
activity. 

® Little or no extraneous material is intro- 
duced into the system. 


Publishing Company Publicati 


‘* SULFURIC ACID 


ANHYDROUS HF 
BORON FLUORIDE’ 


The ever-increasing requirements of the Petroleum In- 


dustry for catalytic and other basic chemicals have been 


filled successfully by General Chemical since the turn of 
the century. 

For your chemical needs, you will find the coast-to- 
coast manufacturing facilities of Genezal Chemical 
extremely versatile .. . convenient ... and dependable. 
Whether your production calls for alkylation catalysts, 
other process chemicals, or custom-made chemicals 
developed for your particular process, you can rely on 
General Chemical to “fill the bill.” 

So many purchasing and operating executives solve 
their production problems simply by specifying 
General Chemical . . . why don’t you? 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 

40 Rector Street, New York 6, N. Y. 
Offices: Albany * Atanta * Baltimore * Birmingham * Boston * Bridgeport 
Buflalo * Charlotte * Chicago * Cleveland * Denver * Detroit * Houston 
Jacksonville + Los Angeles *« Minneapolis * New York «+ Philadelphia 
Pittsburgh « Providence «+ San Francisco « Seattle «+ St. Louis 

* Wenatchee and Yakima ( Wash.) 

In Wisconsin: General Chemical Company, Inc., Milwaukee, Wis 

in Canada: The Michels Chemical Company, Limited «+ Montres! + Torente + Vancouver 








Eicher & Company, Seattle Ward En- | Byron Jackson Appoints 
gineering a Inc., Orlando and Pump Project Sales Engineer 


Jacksonville; Keller, New Orleans 


and W. H. Dittman, Cowperthwait & Carlos Bartolero has been appointed 
C i¢ | p g) E i | Brodhead, Boston project sales engineer of the Pump Di- 
+} 


In e Colorado territory, Peterson vision, Byron Jack- 

Thawed iivic Company, Denver, handles sales of son Company. Bar- 
chemical and imdustrial thermometers, tolero will make his 

° =a” ‘ hydrometers and moisture meters. Als headquarters in Los 
PROCE - ‘ f Denver, Burson Sales, Inc., handles Angeles, but will 


av i ters and the mechani spend most of his 
mperature and pres time in the field. His 
ng, and control work will primarily 


erned with 
blems of pumpu 


COP PIER Green Fire Brick Agent ea i le peg : 
sy cs LAER — sagen: parnnnetd a a BE 


t t ' r ' on 7 7 : ciated with Byr 
is preferred by leading refiner- sales er i Ss engineer oe telly age : 
ies because of its high copper e tex r cate tneen We te 1 “oo, 
content, dependable uniformity ; en sates im the pune pet shot thane 
and exceptional purity and y my ny , Begfheoss! mele wag a Rao 
freedom from foreign and inert —* A ; ys ag ten 1928 with 
matter. 5 = 2 Leama ion § engineesia 


99% + PURE A. ©. Smith Sales Changes 


Quotations on request, on any > perro aces " : Announced for West Coast 

quantity required. Shipments DUStOT 4 i 

can be made from our nearest we v re Changes in th west ‘ as — a 
M. Eva 


ar I 


Bartolero 


Fs 


ra! 
ran 


Yaeger 





Development Engineer Joins 


Wall ap er! heed Ws c WED G E Pp L Us 


ALL. PURPOSE 


STEEL VALVES 


inhibitor No. 4 


Filtrol Moves Into New 
National Headquarters 


PRICED to compete with conventional plug- 
type volves. Interchangeable with Ameri- 
con Standard Steel Wedge Gate Valves 
Wrench-Operated; Direct Handwheel- 
Operated; Worm Gear-Operated; Sizes 
from 1” to 16". Write for our Catalog No 
600 and Price List. On request, we will be 
glod to quote on larger sizes above 16” 


WEDGEPLUG VALVE CO., INC. 


Department “R 
NEW ORLEANS 15, U. S$. A, 











KERLOW ANOTHER 


IMPORTANT 


Cylindrical Linings PLANT 


SERVED BY 


WHITLOCK 


Cat Crackers BESS RRM EQUIPMENT 


Cylindrical rectangular armor mats designed 
to hold cement or lumnite for linings of fluid 
and cat crackers. In many refineries, these 
KERLOW ganister linings are permitting con- 
siderably higher temperatures and pressures 
which greatly increase gasoline production 
from crude 

KERLOW Reinforcing Gratings are made in 
actions of convenient size which can be readily 
installed in the field. Write for complete in 
formation and prices 


Also Open Steel Grid Trays, Plotforms, Welkways, Safety Steps, Drein Grates, and 
Flooring widely used throughout the Oi! and Ges Industry 


KERLOW STEEL FLOORING CO. 


25 Mallory Ave. Jersey City 5, N. J. 


W orld’s standard reference on... 


Whitlock Heat Transfer Equipment is prominently represented at 
the Plant of Shell Chemical Corporation, Houston, Texas. The 
photographs show some of the Whitlock Equipment standard 
and special... furnished through the M. W. Kellogg Co., and 
fabricated in accordance with API-ASME Code—more tangible 
evidence of Whitlock acceptance in a wide range of designs, 


materials, and construction details 


These Whitlock units are included in the installation above 


The new 3rd Edition CONDENSERS REBOILERS 


Perrys — COOLERS DRUMS 
CHEMICAL beeen y HANDBOOK ne eS. 


OHN H. PERRY, Edit : 
T. nica es iu P ’ ~ Saal urs & ( cial,” ask Whitlock engineers to make recommendations 


* Pully revised D' I All S 


* Completely up 
to-date 


Whether your heat transfer requirements are standard or “spe 





THE WHITLOCK MANUFACTURING COMPANY 
149 BROADWAY, NEW YORK 6. NY 

. a. - g au i i Main Office and Plant, 75 South Street, Elmwood, Hartford 10. Conn 
eestrations ate , irrent por d technical ata New York + Chicego * Boston * Philadelphia * Detroit + Richmond 

* Thumb-indexed in Conede: Dorling Bros., Ltd. Montreal 

* 1942 pages, over ‘ pment, et the import ¢ infor 
2000 illustra 1 thor previous restr ted ¢ niv a . ety Ba EW Ht gee 
tions, graphs = _ . x , ‘ y = a 
tables, $15.00 eS sung ts me ave sor 


THE GULF PUBLISHING COMPANY 


BOX 2608 HOUSTON, TEXAS 











July. 1950 Gulf Publishing Company Publication 





REFINER CLASSIFIED ADS 


column inch. Minimum size one column inch. In smallest 
Situations Wanted $4 per column inch. All classi 

ordered at same time 
Classified 


RATES for Classified Ads are $8 per 
type size, figure 60 words per inch 
payable in advance, Ten percent discount if three or more insertions are 
OPY DEADLINE is 25th of month preceding date of issue Send copy and checks to 
ad Department, Petroleum Refiner, P. O. Box 2608, Houston 1 Texas 


. 7 * * * * * 7 * * * 7 * * * 





REPRESENTATION WANTED— 
METROPOLITAN NEW YORK 


Acents Product for Sale? 


equipment 
Indust al 


Do vou have a capital goods type 
I i 
product that can be sold to the petro 





leum and chemical industries but lack 





ADEQUATE FINANCING? 
Jim Chase in Kansas City 
With aay DriCooler Sales 


has been name 


nded Drit 


PRODUCTION FACILITIES? 
SELLING ORGANIZATION? 


4 nationally known and long estab 
lished manufacturer in the apita 
goods held is interested in purchasing 


a product or products that will con 


plement its present line 

The product must have its majo 
sales potential in the petroleum and 
adaptable to 


present manufacturing facilities 


chemical industries, be 


If vou are the owner of such a 
product and are contemplating its sale 
hecause of manufacturing or market 
ing difficulties, please write Box 173 
R. «/’o Petroleum Refiner, Houstor 
Texas 

All replies will be treated with the 
strictest 


conhdence 











Furnace Inclosures Handled 


y Radiator Agent 
By New Laclede Division stow Voung Radiator Ages 


OIL ano GAS ) For Mid-Continent Oil Fields 
BURNING undled by La rch Company,com- in the hear transfer industry, te th 
EQUIPMENT "St. Lomi, Mo. Engineering jor Young Radiator Compa 
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Low Av Pressure Ov! By 





1! Pump Sets 
Valves S$? ner t n e . 
' @iners, Furnoce Windows R- pac Valve Sales —— 
andem Block Combustion Units Hi k 
I asiuy Ve n 
mbinot Gas ond O:! Burners . 
i een appot 
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Lunkenheimer N. Y. preanigeatd 
Melvin W. Paul 


rters at Rea 
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ebst oe peration June | 
: - Refinery, Chemical Liquid chiteie US Gasket Names myee 
i Level Gages and Valves United States Gasket Cor ' Car 


for All Kinds of Service, ete e Shambar 





NATIONAL 


BURNER COMPANY INC. en Gaia eae soon ogee aces equip poe ma 


1254 East Sedgley Avenue, Philedeiphice 34 Pe 
Southwestern Divisson 
2512 Sowth Boulevard, Houston 6 Texas 





“GS SIGHT FLOW INDICATORS 
for Insertion into Pipe 


ERNS WC &GAGECO 


LIVINGSTON, WH) 
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ea ref 





> 
aA 





This all-Stainless Christmas Complete multi-clone assembly for a 
tree was forged from U-S-S large cat cracker is made from U-S-S 
12 Stainless Steel (Type 18-Beb Stainless Steel (Type 347). 
410) by the Cameron Iron 
Works, Houston, Texas, 





}‘ROM the crude oil fields to the finished 
product, the petroleum industry runs into 
corrosive materials at every step. And extreme 
temperatures and pressures complicate the 
problem. But the industry has a powerful ally 
in the fight against corrosion— U-S‘S Stainless 
Steel. 

In the producing fields, you'll find Stainless 
in Christmas trees, in shafts and impellers of 
deep well pumps, in metering floats and springs. 
In the refinery, Stainless Steel is used in bub- 
ble trays and caps, multi-clones, still tubes, 
transfer lines, vessel linings and hundreds of 
other applications. 

All these uses have one thing in common. 
Corrosion-resisting, heat-resisting Stainless 
Steel makes equipment last longer and reduces 
costly downtime 

But no single type and no single form of 
Stainless Steel can meet the many and varying 
requirements of all these applications. And 
that’s why so many fabricators of oil-field and 
refinery equipment turn to U’S’S Stainless 
Steel. Here's a perfected, service-tested mate- 
rial that is available in a complete range of 
compositions and finishes and in almost every 
conceivable form—sheets, strip, plates, bars, 
pipe, tubing, wire and special sections. 

When your equipment is fabricated from 
U-S’S Stainless Steel, you can be sure it is 
made from a material specifically designed for 
the job it must do. The result—lower operat- 
ing costs and better equipment performance. 


AMERICAN STEEL & WIRE COMPANY, CLEVELAND ~ CARWEGIE-ILLINOIS STEEL CORPORATION, PITTSBURGH 
COLUMBIA STEEL COMPANY, SAN FRANCISCO - WATIONWAL TUBE COMPANY, PITTSBURGH ~ TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST.TO-COAST - UWITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS STAINLESS STEEL 








SHEETS - STRIP - PLATES - BARS - BILLETS - PIPE - TUBES - WIRE - SPECIAL SECTIONS 


f Publishing Company Publicatior 








* The asterisk preceding nome of adver- 

tiser indicates that detailed data on prod- 

ucts and services of the firm will be found 
in The 1950 Refinery Catalog 


ja 
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HEAT EXCHANGE 
Always Specify AEROFIN 


Whatever the heat-transfer problem — whatever the 
medium — whatever materials are required for highest 
eficiency and lowest maintenance costs, you can always 





Aerofin gas-engine jacket-water 
cooling installation, La Gloria 
Corporation, Falfurrias, Texas. 


Designed to coel 334,200 e2l- rely on Aerofin. 


lons of water per hour from Unequalled experience and production facilities, plus 
155° to 145° using 100° ambient constant research and materials testing, assure the 
air. Heat transfer 27,850,000 proper construction and design for greatest efhciency 


BTU/hr. Engineered and built and longest service life. Ask the Aerofin man. 


AEROFIN CorroRATION 


410 South Geddes St., Syracuse, N. Y. 


~ 


NEW YORK + CHICAGO + CLEVELAND + DETROIT + PHILADELPHIA * DALLAS + SAN FRANCISCO + TORONTO + MONTREAL 


Aerofin is sold only by manufacturers of nationally advertised fan system apparatus. List on request. — | 
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Typical blender panel 
arrangement for four 
base stocks and four 
additives. Since each 
additive and compo 
nent control panel is a 
complete unit in itself 
1dditional panels m 
be readily incorporated 
in the assembly at any 


future time 


Technical servic 


ec nad 


LUBE OIL BLENDER! 


hy Achieves Greater Accuracies and New Economies in 


Material Handling 


This new %Proportioneers% system utilizes phase control between components 
to reduce a complex batch compounding operation to a completely automatic 
continuous blending process. %Proportioneers% recirculation method permits 
exact presetting and control of component and additive ratios and allows quick 
adjustment of the total rate to production requirements without affecting these 
ratios. The °eProportioneers% Continuous, Automatic Lube Oil Blender makes 
possible greater flexibility between small 
and large quantity production with 
increased operating efficiency and new 
economies in material handling. For com- 
plete information ask for Brochure SM138. 

















Write to %Proportioneers, Inc.%, 4]2 Harris Ave., Providence 1, R. I. 


@ representatives in principal cities of the United States, Canada, Mexico and other foreign countries. 








NUMBER 2 OF A SERIES 


SATISFIED by the operation of Koch Kaskgde trays in 
another of their gasoline plants, Peppers naturally specified 
them in all the towers of their new gasoline plant at 
Britton, Oklahoma. These towers include an absorber, 
stripper, deethanizer, depropanizer and a debutanizer. 


A LARGE number of Koch Kaskade tray installations 
are repeat orders from satisfied customers. It will pay 
you to investigate the economy and operating efficiency 
of Koch Kaskade fractionating trays. Write us today, 
no obligation. 














